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INTRODUCTION

The purpose of the National Science Teachers Association

, Conference on Sctence Educstron for Physrcally Handrcapped Students

wag drvrded into three goals: Wﬁ '
- to provide an assessnent of the state of the srt; 3
- to make recommendations to federsl,.statey and local
‘amd%iMHmmMMMWHMQHM%MN
education and careers in science and relsted fields‘for
physically handicapped students;
- to ultimately affect the quality o science educatton fnr

phy51cally ‘handicapped students.

The NSTA workrng conference on Science Education for Physrcally

- Handicapped Students was held 3, 4, 5 Apr11‘1978 at the Sheraton
" National Hotel in Arlington, Vrrglnra. The confnrence was

" supported by a grant from the Natlonal ficience Foundatron

: «Attending the ccnference yere particioants.representing scientists,

_ students, educators, administrators, parents and counselors,

seasion leaders, staff and conference committee members, The -
committee represented‘the following groups:

American Association for the Advancement of Science
Association for the Education of Teachers in Science
Bureau of Education for the Handicapped

Career Scientists

Closer Look

Council for Elementdry Science International-
Council for Exceptional Children _

National Science Teachers Association

Science for the Handicapped Association

the planning comittee announced the conference and a-call

for papers went out in September 1977,

Ultlmately, the 1ncorporatron of physscally handrcspped
students into science classes, §-12, should be the result of the r
NSTA conferencer This goal would allow these students~to puzs(e
further training and/or careers in science and related fields.' |
The recomendations should be instrunental in motivating the.
aphropriste sqenc}es, institutions and organizations tolimpdement |

services which will helc reach this final goal. Therthas heen -

. gupport by the: ms;orrty of the partlclpants on the recomnendatlonsﬁ

For the national conference to have been successful the
recomnendstions must reflect the thoughts and experiences of the
handicapped; their parents and teachers; scientists, students,
educators, couselors; and the intersections of these various
groups, Thirty percent of the participants representing these'
groups were handicapped people. The 800,000 physically handi-
capped students in the United States now have the right to the .

least restrictiue, most appropriate education. This education,

K: authorizeq by Ccngress, includes the right to assrstance for

u

the pursuit of careers in sclence. Current practlces ip providing

science education to physscally handicapped students were assessed:

and an appropriate direction for future practices was developed at
the conference, m&@monhwmm&ﬁﬂymmmw
in two vays: |
Short tern -- through this publication of the ‘conference .
and the evaluation of thelconference‘(see appendi);
Long rénggv-- fhrough indication of chinge in the quality
of science education for handicapped students and through
evidence that these students are entering science-and

lto B

science~related careers.



. SUMMARY OF CONFERENCE PROCEEDINGS

. OtENING REMARKS

TMwmmmuummdwmuqum,mMmmmn
“Dr. Ricker presented the rationale and the anttcrpated results of
the conference. John Akey, President, National Science Teachers
dmuMmmdemoHMMMMmumdmkmmhwm
~ welconed the conference participants and expanded on the project
background. Martha Ross Redden of the American AsSociation for the .
hdvancenent of Science discussed some of the AMAS Office of
Opportunities’ prograns for handicapped scientists,

‘nnuun I: He hre People -

Attitudrnal barriers and other obstacles to handrcapped students
were discussed by a parapalegic neteorologist, a blind kindergarten
~ teacher, a deaf physicist, and a science professor who was stricken
mMMmWMWMMmmmwmmﬂmmmummu
wmuMMlmmgMMsMthmmmmdmtmupmmnofumus
~in seience,

PANEL II: Curtent Practices Relating to All-Physical Handicaps ‘

. ‘A Successful existing prograns for physrcally handicapped chrldren
'mHmMnMsmmmmnmumwmewmmMﬂmMn
and a scrence TUSeun were descrrhed

LUNCHEON. Marnstreamrng and the Law

Fred Werntraub, Council for Exceptional Children, specrfrcally

focused on PL 94-142; the most appropriate, least restrictive environ- .
nent for handicapped students, and connon misconceptions. about this -

law. Patricia Morrissey, Bureau of Educatron for the Handrcanped
‘ addressed Section 504 of the National Rehabrlrtatron Act.

WORKING SESSIONS: (five such session were held)

Conference partrcrpants were drvrded into four working groups .
with individuals such as educators, comselofs, scientists, and
parents representing different interests in each group.  These
groups were charged with defining the state of the art of science
education for handicapped students and preparing recommendations
for future drrections In this -area,

- PANEL ITI: Current Practices Related to Audrtorrally
Handicapped Students .

s 41

* Panel members {two of wtom were deaf) drscussed science education
for deal children in the nainstrean and in' the ‘special classroom,
Discussion included a review of pertinent literature.

SPECIAL PANEL: Filn and Slides

A filn vas shom of handicapped children in a nainstrean
laboratory setting at the Horace Mann School in Washington, D.C.
Siides and narration depicted mainstreamed blind students

 functioning in a bioloqy class, - ,

PANEL 1V: mnmthuumeMhnmtoWwHWHmﬁwwm
Students

Prograns for pertially sighted utudents it the junior high
level, laboratory sciences for blind students, and teaching human
reproductron to visually handicapped students were) presented,

- The panel also discussed biology models and activity-based equipnent

designed for blind students.
LUNCHEON:  Scdence Education, the Handicapped, and Careers

" Maynert Kennedy, Biological Sciences Curriculum Study, dis-
cussed the BSCS model program for handicapped elementary students.
Amek&uMmewuMMmmmmMMMMmﬁm
Senator Murrel Humphrey,

PANEL Vs Current Practices Relatrng to (Orthopedically
Handicapped Students

e parent of a multiplyﬂhandicapped non-verbal child related
the progress of his/her son, Ricky, in a reqular classroom, (Ricky,
who wag present for the entire conference, demonstrated his ability
to communicate via a computer.) Program development and support

" models were drscussed as vell ag conputer agsisted learning,

mmumemmmmwmmmmm

AwmmfwaummwmumMmmnmmMMmenu

kandicapped individuals and an intervention program for occupational
stereotyping-of deaf students were described, A geologist cited her’

pmMmmMmMmmmmmmmm'
~ a wheelchair, A rehabilitation counseling progran for attracting

disabled high school students into college science careers was also
presented, Panelists concurred that every science career is

,WMMMmmmmm

HORKING SBSSION REPORTS

‘Session leaders gave their group reports and recommendations,

10




| . objectives, Alan Humphreys, Associate Professor of Science Education,,

, SUMMARY CONFERENCE ANALYSIS

Mary Budd Rowe, Professor, Institute for Developﬁent of Humap
Resources, University of Florida, discussed her work with research
+ relating to handicapped children with illustrated the conference

University of Mimnesota, synthesized the outcomes of fhe conference,

&

~ Schaff, Phyllis Stearnet and Virginta Stern, as well as

WELCOME ~ Kenneth Ricker and John Akey
' ‘y
Dr, Kenneth Ricker, Conference Chairman, gréeted the”

participants and‘introduced John Akey, Science for the

‘Handicapped Project Director, and the rest of the Con-

ference Planning Comnittee members present (Martha Ross

)

Redden, Benjamin Thompson, Patricia Norrissey, John
‘ ‘.
National Science Teachers Association Staff menbers
¥arily Dewall, Helenmarle Hofman, and Ellie Snngf.

Dr, John Akey also extended velcome to the partici-
pants and pr;sented the charge for the Qbrking conference.
Dr. Akey‘desc‘rihed his life with his father who has been

mm%mmmfwmenwﬂWMMmmﬁwmw
A N . I

. vidual. Dr, Akey then introduced Dr. Hartha Redden, Of~ -

fice of Opportunities, Anerican nssociation for the Advance-

nent of Science.



_:tagether' to bring the changes that will assure that the state of the

WA 15 THE STATE F 9 w7

Co ,."Martha'hoes redden

N

This oceaston 15 & fiinent of & drean Uit pus begln onths

" ago. Youss well as the different groups of people that you represent

| ‘bave the potential to Take an even r'reater drean cone true and that ie

that all 'umdicapped children across our land: wlli have aecess ta 8

quality science education, It w11 allow them to lve richer lives and

even 10 choose science 85 8 career. lihat {5 the state oi our selence

| education for.handicapped children In our land taday? This s & question ‘
. that ust be ansvered, "When the answer s ‘found, ¥ must use the

"'mourcea available, attack the prohleas that remain and work .

¢

art in-the fubwre 15 adequate to promise this quality selence education

-

Ctatwe fenre for 1) chdldren, certainly including bandicapped
‘_Ichildren‘..

N R iihat 1s. the slate of: the art of apience education for handicapped‘
| children in our country Thia question WS rirat agked of me over three

| yeare () by Dr Phyllis Steamer, who i here today, ohortly after

legidiation s approved that asaured the Tlghts.of handicapped youth to

“ en education, 8 gmup of diaehled selentists began working with the AMAS

to identii}' the anor problens of handicapped people ae they relate ‘

to eoience , Dr. Stearer was particularlp interested ncurvejing B

i wide the: sclence education opportunitiee i‘or physlonlly hnndicapped .
“v ath, Following her leadership, the. AMS Project on the Handieapped in

Scdence conducted @ natlonwlde survey in 1975, in each stcte,' the chief

¢

state gchool of flcer, the state dlrector of ape_cinl education', and the

)

. atate supervigor of sclence edueatlon were asked to describe the selehce,

" dndecd bleek, for there wag not @ state in the country thet could define '

K ior us the selence progren for the phyeically handieapped youth, Ong

.'wee 10t entirely gloaan', i‘ormany sof the People who respanded to the. survey. | '

. told us of individual teachers who had done 8 good Job teaching selence

. recomendations for others, |

fron across the country were asked to fdentdfy teachers that hey hed knowmn

. ere greatiy alarned at the reeults of thls survey. Haweuer, the picture

Were reconended by the cdndniatratare. TheSe teechers were then aehed

aware;ianediately that, in spite of the obylous lack of quality selence, B

education program and eurriculun availahle rar the physically handi capped i r
yauth 1n that state. The seme question was-asked of schools for the desf

and the blind in each state. The response thet cane {rom that survey was

state replicd that there were ot enough children with physical handicaps

in that. state for anyone t0 heve ever developed & selence progranl e

to handicapped children, efther in residential schoals, eelf-cantained S ) f‘

classes In publie schools, or in & telnstrean sett ing, A% the corrpletion

of the survey, ve were deternined 1o find these teachers sho hed ofered

qlality sclence education to {ind out whet, thetz pethods were and thelr
Barly 10°197%, over 500 sclence supervisors and schocl supervisors

10 be effective selence teachers ta haridi capped youth. 'Ouer 5il0 teachers

to coplete o questionnaire describing the setting of thelr clegs, the

" handicapped children In thelr classes, materials and eursdeidi they used,

adaptations that they hed nade in these curricwle materdals, recommenda- o

1

Adons for other teschers end persone #ho had consulted with them {n their

teaching. Over 250 such teachers responded and Stand willing to share thelr

'experiences with other teachers. Some of those teachers are here today,-

When we looked for andiers-to the state of the urt question, e becane

edueation aoross our nation, thers were many handfeapped selemists who - '



Fx

sonehow nade 1t {iough . selence education and tr.to'_vcoreers in sefence.

aclentists that now nusbers-over 800 certatnly eheds sone light on not only v efficiently. Work hard, Your mork w111 be the beginning of greater -

_ they have g0 genrroosly shared In the past HENAAAS, _' S

‘ for handicapped youth’" Ihnve come 1o hnow.throogh the past months ‘

. goe people %o huve plamned and adapted naterigls and hnvo been detornined B

*eduentlon, and who are rendy nnd wrlltng to .,hare with us the otrategieo

be brougit aboitt hy-people ke you,'eeettered'across this comtry, ‘who

‘ It irmedtately became obvious that ve ehould ask these people for thelr ' - il work 'topether and inspire othens to work to assure that every'..

reconrnendations for improvlng the state of thts art.  handloapped child, ‘alo‘ng #ith every non-hendieapped child, will have .- |

“Soon arter the nationwide survey on science education was begn, | . open fo then the optione allowed hy e provision of & quality selence
. ARAS bepan ta mm’é disabled sclent’  to fdentily themselves in ordep' o , o 'educetion. If thinge are going to change for- hnndicapped youthin
that thep could help us to understend the'barriers that they had lfaced\ C Lo oetence, 1t is going to start with you. ‘
in getting thelr edocatton and Jobs In science and that they would ' . _ Cee ‘Iohnllenge you todsy t0 vork hard, share ¥ith us, realize
further shure #th us their coplng etrateglee in overcoming these barriers e that whnt you have done 1s renarkable ad 1nportant, and help o

]

The wealth of 1nfornation that hus been recelved fron this group of onderetend it so that we'll go back hore deternined fo do our task tore

N

the gtate of the art of sclence edueation forhandicapped yooth, but how . " {hings to come, ’

this state on be improved. 'In this roon todn:f, there are also severnl - ‘ . .,

‘ nenbers of this resource group of dleabled soientists ¥ho have tome here s : .

prepared ant willing to shore with this group sone of the 1nfornntton that ' L .

% I sk agaln, "hat is the state of the axt of selpnce etucntion‘ b

' something nbout it. Up uitdl this point it hns been discournging, but ' ' \

1 look out at representntives of that group of fntthful teachers, | ‘ o

b offer the very best of eoienoe education to the hnndicnpped students who 0

are included {n their classes. Ind nsIlook it hnndicapped soientiots ' e T

. Wi who hnve overoome the barelers- raced by the Jack of quality ocience : o ;! Y

$hey used to-cope with these problens, and her T see, oven in this group, o ; - )

young people Just begianing fo recelve thelr soience eduoatton, Ien

B enoounngod to know’ thntnbepirming will b modetris weekend to ohange I

the course of seience educntion for handicapped youth Thet chnnge Wlll . !
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v

<z

: o
THE PRICE OF BEING 30R\ DISABLED

‘ . Herbert H, Hoffman

¥hen one Ls hoxn.nith 8 dlsability severe encugh that 'eociety choves

* hin Into edueahionel and soclal prograns {which non-hanieapyed persons -

develop), one becomes separated fron 'nnnnel"| peraons, Thds, all through
s schoel veurs be 18 foreed to leamn fron ofper disebled students.
Teachers that enter into apectal education ﬁrograns do ot have en oppor-

tunity 1o interect With the phyeicallyhendiccpped until they ave fzed by

¢ sehool, Therefore, the 1eck of understending of how to nake the disabled

‘d:-

L ) courses to' 1t the 1initnticns of s physical handicnp This makes the

student fall i‘uriher and further behind his ’nornnl' peers, Since higher
edncetion &nd enploynent I‘er the dlsebled are etill hnrd 1o obtaln,

tenchers will often let studles decline 1o a polnt that they think- nhould

J

" o haeic Teagons 1) The Jnn of confldence’ that thelr child men eone-

doy be’ eble to find enplo/nenh and becone @ ueefnl pert of eociety. 2

The parent feels eorry for the child and does not g to e hin etndy

8o hard when he could be enjoying the outdoars or dolng his ynyeienl o

,thenehy whidf would 'enable hin to do nore for hinsel-'i' when grom,

W

st eociologiste agree thet children leenn nainly fmn teir ©

, pnrents ad peers. Mnst parents of handicapped children do 10t give

their ch11d the.encouragenent that he needs ho ovencone hi‘e [ear of not

'heconing wsefl, The teachers and his peers de not effen encouragenent ¢

becnuse they too are unnble to see any successful hendicapped people

" tho gredueted fron their sehool, Perhape this is why the hnndicerpped

[y
!

PA—“
o

' 'etudents periorn at the higheet level” peseible allowe ienchers tn desln .

iy be the level at which thelr phyeiceliy hnndicepped etudents on perforn ‘

‘«Panente of ‘the sevemlv dienbied generelly egree with the tenchera fer : -

¥

S
.



persons nho develcp drive end Won’t ieke 'no' fcr i answer ire ihe only icot (which ] dd et hone) in cleee, The other tho handicapped feachers

ones that heet ‘the eysten end go on to neke something out of cheir Hues. Were & high echool Englieh nd e high schcol Science teecher h{y Englieh

However, iheee 7ETBONS 8Te cfien luheled hy ieechere parents, and . L ‘teacher got polic rether lete in lii‘e, and hesidee being very gccd \heh -

R xehuhiliteiion specialists 8 'spectal’, thus puiiing them shove the other hard) eseheecher, she taught. us that our physical limitaticne did wo

students, hinst of the oiher etudenis (Y ot feel they will everbe | ~pean that we could not be ueeful inet"ed ot‘ eihting gt home and vegeteting

P ‘epeci,al', and, therei‘ore, they are not encouraged by. those few 'special ' ‘ She ieught 18 how the power cf letter writing cculd be ueed to ohtain shat

. JETSONS. ve wanted out ci‘ liie Letec this becene the wey I got the Divieion of

. The teachers who ere hendicaphed {hemselves make the greatest AR ‘Vccetionel Rchebiliteticn to i‘inencecwccllege educaiiun and it #as elsc

contribution to dlssbled stulents. . T¢ they ere lucky enough to tegchin . 'h:nIhecene employed When ‘ghe, e asked fo retire because her tenching

8 sehool that has both 'noncel'. and handdcepped students, the contributicn oS not what the echocl wanied, Ireceived nn' first lcck v et ecciehy

is eve greater. These teachers can teech the hendicepped stcdente i‘ron gould do 1f they didn'$ 1ike somkcre. Thie could not heppen iodcy ) S

their | cxperiences, and i1l often ke the students vork twice 85 herd N could {t?, Stnce I vas elvays. interested in ec*ence, I'guess I worked rether

ae ‘normal! teachers do for they know that if handicapped child ie gver " hard at it and even ihough Icould ot uge w hends for leb experience,

gcing o get cheed in eocieiy, he will have to be twice B’ knowledgeehle C , | , \wutchednni‘ellow studente Scneiines Inee ehle t0. te11 then how tc
858 ncrmel' child, The hundicapped teccher will {mrint o ihe minds cf L d\uﬁnﬂexperinenh hincience ieecher, o was hendicapped hineelf, N _‘
.-the 'nonnel' siudent thht the diechled are the eece L enycne else exoept | ‘ understoo this ccncept the- hest 1t 18 nore inportcni i‘oreecientiettc

thai ihey are physicelly linited. dhen these siudentc grcw L) and i‘ind ' hnow how ‘nd why en exnenment 1s dcne ihan to physteally go through the ’

“ enpioynent, ihey will have more undereiending towurd the physicclly nctione which 3 robot, caf dc. This teecher elso'enccureged e 10 enter.

'handicnpped and 1l perhens iry to chenge the aihitudes towerd the dig- ecience i‘eire end spent, many long houre with ne gcing over the science

o

ehled In ihc long mn, I feel it wlll be the eiiicudes of our society Cor pepere Iwroie. I becane hhe firei handicepped etudent fo attendecity

thct yill hcve to be chcnged if the physicelly handicepped are gcing to and state wide Science Feir - but not with the npprcvcl of the echcol Sy

be eble tc Le o 1ife that is ’nomal' and rruitrdl 8 pceeible T e principal Sincenwspeechdei‘ect nnde ih hard fcr persons to underetend

‘l . shcu]dhe rerremhered that, the nind 1 ihe rrcsi imporiant pari o the hody, e when 1t hecene tine Jor e 30 expleinnyecience project Ii‘cunda _ .

L and the phjeical pcrt agn be handled bycnoboi . fellon etudnet to telk fcr me. Mem’houre were epent treining hin ehout

It night seem {ronfe-that three teechere who had the most 1mpeci . nn project and whet tc say '
' : ‘ BN

upon cw career, as ncll EH rrn lire, vere n11 hendicapped The i‘iist s T feel & new dewn is breaking for'the handicepped \dth the inplenen- \

m elenectery sehool tencher in an all hcndicapped school ¥ho bad the wder~ . , _ iaticn of Section 504 ad of Puldc lew 94 «142 regerding deeching of ihe B

‘ standing that T could’ contribuie wove 11 1 were aliowedic type wihhny 7 diecbled The hendicapped are 1o lcnger reqcired to attend ell hendiceppedf.

G s .. . ‘
- : ' Y ] L . ' ‘ i . T P




: schools, but ean attend 2 school In their om district 50 they will be

anong 'norrnalI etudents fron their o neighborhood (which il also
lmproue thelr soelsl outlets) This shouid solve sone of the isolataon

 problens that nany W sabled persons (inoludlng myself) aced, These I,

| however, 8 danger that, the achools will not I‘ollow the intent of the low,

‘, the handicapped These progeens will take the dlsabled out.of e clasa- .

ledge i‘reely 0 those who Want it and hose ‘that do not- want it

| toi that science w1l glve then enploynent e are asking society to

i‘or example, schools could nsse only g iew classes barrler free and hire

8 few spectal eduéation teachers whio will develop prograns especially for *

roon, thereby“lncreaaing the isolation problen, ld sclence teachers are’
allowed to a.ubatitute non-lab classes (which HEX allows if teuse e be '-'I
sbovn) leb scieneea ane 1ikely to b elianeted beenuse notiiontions will
take the 1ongest. dlso, Some selence teachers and departrent sdninistrators .
aight not ke the idea of hsving the severely handicapped students in thelr
lab tlasses tvhere phvslcal llnitations Bey revent then i‘ron carrylng out

aone axperinents. It is ) to the handicapped scientists to encourage

teaclters and handicapped students and to aid in the development of nod! l‘ied

,' courses so tbat nadmu education is possible. We should give our know-

Once we eduoate the handicapped persons In sqience, ¥e have {0’ see

v

pay for the education of the handicapped In science and we have to answer

o then if the graduate is unable to {ind, erplo:,nent o. Rust be vdlling

o act B9 10" models snd regearch persons heepir tn rind thet the diaabled ,

i RIS

person rnlght only have, one chancc b enploynent for. the disabled can‘t
puatp gas or wait m tobles while they are waiting for the right ,]ob to come

along Because education hes allowed then to i what 14 15 ke fobeas

; independent a poesible, oevere depression nill overcone the stident il’ he

" haato return horae uhere he 18 not. usaful Suicide 1s nl‘ten thought of, and

depending on the individuel's drive, can lead to 8 deadly end Enploynent

| aust iollon educa tion. , . E

.

A VISUALLY HANDICAPPED STUDENT PREPARES FOR A CARDER' N TiR FIELD OF EDUCATION

. Carmen baperena and catherine lhorey Foenot

THE HANDICAPPED .STUDENT'S PERSPECTIVE

(armen Lop‘erena

Iantwenty four yeara old of Puerto Remn descent agraduate student

in Barly Childhood Education, and 8 part tine teacher ol' a kindergsrten class.

My vision is 10/200 I an legally blind Iurite this paper beoause I feel

1t ig ol’ {mportance to el educators, st particularly educators like 8

“pecial education teacher I had in elenentary school, Yhen l gradusted {ron

her class sl offered e uords of advice. She ssid Twould never graduate

t‘ron high schoal and should dorget Bbout college. I can still distinctly Ie- .

nenber banging Ty head: against Iy desle until 14 was bruised and I passed out,

becauselwas afrald of her reprinands il’nganswers yere incorrect. S

. tI wag bom @ healthu, but prensture baby, I was placed {n an Incubator at

‘ birth and unfortunately Hes given pure ouygen. 'l'his uedical procedure probably '

\ g l

: saved au lii‘e However, the retinas of rg eyes tere pernanently danaged Neither ¢
: nn' t‘anily nor the educational sysben in up connunity was equlpped to reet i needs.
l!g parents, Puerto Means” ‘n Manhattan, vere trving very hsrd to asslnilete into

’ the Anerican society and I only made that process more dil‘ficult When we went

. stare ‘and my parents. wotld yell at 1, T yag not allowed b bring l‘riendﬂ hone

I
D

and lmst alvays played inside. o o SRR
"I school I ves in | "uainstreared” progran. -1 attended the regular public

) ,' school classea nost of the day. Fcr axte reinforcenent ol‘ skills, I also was 1n

"sight conservstion" claes. Most of up' teachere, vith o ey exceptions, ¥ere

. insensitive and uneduceted to oy needs The mterlel was presented totall y in
& #

writien I‘orn, eitber in norkboous or on the chalkhoard, Becauae I couldn't see

"

shopping [ would pick things wp n order to s them nore closely. People would

I



““\‘..N; ,
i W ‘ . , _ o
‘, the'worh‘,\‘i,bi‘rellbehind. The teachers‘wouldn‘t"let me noven',' chalr in front ‘ ) Elementery Educetiou . v
v the board hd'cause then the oth'ere eouldn'teee'. iiy the time- the other'chil'd-‘ o At HTBHWN no One Ofuu’handicep Iwae reeolued thatunrlii‘e i .
. - t‘inished it ng the boarduork, and 1 could start the-teacher would b ¢ ' college would be wlthOut enharraeanents However, when exen tine cane, Icould
to something e, Math wae pertlculerly dli‘flcult — was teught totally L not et i h e exen It becane aecegsary to tell y pofesors ehoutny
o | ¢y g mth exanplee o the\\h‘oard.” [ could wever fnlsh copying ny exanplesl | ‘ handicap It became necessary i‘or 1 to-aceept my handieap 11 I wnted to
o, '\_\ | L ucceed in college, ‘ |
Hoar junlor gh, etene beae 1y mout et athect Moet .of ihe eclence- S . Greduallylbeeane arare of agencies that helped the dlind etudent. Seueral‘
N :
Iencountered wag hindled by the fescher i i‘ront of. the room, end I couldn't e, Lo theee agenctes provided seteral, Spectelly prepered for the Wil e
Sometimee &, {oqcher would aliowue 1 stt very close to her when e did the , lieted theee agencies inanappendix Perhaps they can be of teneiit to others
,experiment s o nly eeuaed further enhorressnent howeuer, heCauae then the , uith handlcepe like ugseli‘ or educators worhlng with uieually Héabled studente,'
other students vould frequently Take i‘un of ne, Iwas neuerglwed o help in . | With the acquieietion Ofﬂmﬁnoculﬂr, HEEing eye dog Maggie,teped baoks .‘
N a : cooking aetivities or Dot care because the teacher thought I night causLai‘lre . ad large print mterdalsy ud' college folraes e alittle eulet andlreally
" \ P | “gc endanger e aninal Prequently 1o biology, ¥ used microecopes aid draw ‘ began to enjoy education, Uni‘ortunately, Proreaeional Gore Jooted shead,
o : dlugrunu Mo Moo aasignnente were inpoaeihle forne. I gpnt houre otk ' | Profesaional Core 18 conpoeed of five ethods wirsed end reouiree pertiolpation ‘
| ’ ing for Hograns et e lng enough {o:copy. e g -'\\". - ) in 8 clagsroon; " [t 1 teken the eeueuter before student teaohing Science nae .
o Re,gi,,g, spemng, i Yrdog v of course difficult, too, Not, only nas iu; o ot ol Ty ethods cowes ““d it “gai” ““mm Pmlem‘ O“rﬁm “Big"”‘ent
- ’,.l hard o discern the printed word, but English wes aleounreecond lenguage end/ .., Tstobring inanineect that ““hd , hopped, or S T wag: dii'flcult
, .""' ’ Iaonetimea needed ranelations Itended to reverse certain iettera In words, l‘,' o ' eince I bad ever eeenaninueot clearl,v Afriend caught one t‘orne andI -‘
,' g | . although I o then in thelr. corrett, placee. As0, euen uhenIuaed the dictionary, e brought it to clase, howeuer, Icouldn't ke “‘ weil enough to identif‘y it

Iy eges Would nislnterpret tertaln’ letters In the yeik wd T vonld ndsapell the | Hhen the dnstrucfor discuased uillipedee and centipedes, I-colldn's, t‘-‘ll th?

. » -
- - nord ey, Tt wus ghfCdeult rorngteachers o underetend hat 1t vas not . o dirierence betheen the o worde, neuernind the two aningls, Thig didn'tworry ‘
P ’ .

1
o Just tha T se less that fully sghted gesn, bt et whet T 614 e g uiarr‘y' .. e toomueh, et that ore of, st o s o ﬂni.uﬂlﬂ wes poseily dger-
’ C . . . L . ’ ' ' Lt
" Mter graduating {ron hgh echool rith peesehle grades, I decided to ettempt / ous end I-couldn't tell them "’Wt" idten he dnstructor ent on to reptiles wd
college. At flrst L chose science s @ naJor, bt aeemed 18 if‘ science wmea s o e, Ith@h‘ the cless would improve, - After el T dld know whet o
" ',' 3‘ .:

,muﬂl el "dfteraseneater of cheudstry, which I failed Ichangedmynej o /r 5 turtle g, Unfortunately, the inetructor diecueeed ecales aeecriterlon and

s
L0

o to Education, Ihed uorked with children in day care centers ' and at camp and

v ", had alueys enjoyed such ok, T enrolled at SINY, New Paltz and. hegan work In

\ (™Y

v .9
!

D
7 s .




Al nn seleriee experieneee were not irusiruhing, however There were nomente

I trenendouely enJoyed such 8 when v vorked with electricihy ind later,

plnnie. Wien 1 od patertels I could LO\iuh ind work with I was thrilled.

* Bertoent to fizd het w11 bagen 10 .

M that | cohld feel and view
cloaly myoelt leftene exhiierated. '
Wy cleesmom particlpation wag very rewerding; also, Iworhed in 1 firei
grade ciaeemon. hen ey fron the preeeure of hooks and nctively involved wth
childreniwne heppy. And, 1 new T wanted to give children the experdences of ‘I
leeming firet hnnd, by active involveneni themselves, that 1 hnd never had,
A ,

I'looked forvard o student teaching with niséd emotions hlthough I knew

I would be ectivnly invnived with children and fhat excited ne, I was unensy‘

3 nnd {rightened QF;'\ieiiuee.'i'hlm I inte;viewedwiihny eupervieing teachers, -

\

they inredlnieiy rnnde ih known to me that If any liniiniione presented then-

) selven In the clessroon they would have to be deeignnied on 1y certiflcntion,

I
J
X

We o diecueeed the expeetntionn ihe ennh of ug hnd oisiudent euching

Ileamednn neeignrreni would be two kindergnrienn, [wou‘id spend elght weeks

o

" in edch When I; lel‘t the iniervien T Telt a bit heiicr

.
r . '

i’he i'inni i‘ew wnukn of etudeni ienching I obeerved the moster hedcher closcly

w\

There ere timee when 1 didn'i undereinnd her nciione th I never esked questions,

< o ng to nppenr inhelligeni nnter whert 1 begnn to Work with ihe childrenneny

of nn que..iione yere answered

« One of my feere hed been ihah Iwouldn'h be nble to e hhe children cledrly ‘ B

‘ enough lo diagnose their neede Innon quiekly cane orenlize, however, ihnt

"Innn gniningnrreni dehl oi‘ inniphieven wihh handicapped vision, T'also ol

- felt goed abouinwlesson plnns. It was eady forne to notivate the children

ud pet then ‘avoLved In thinking..

e

" feel Uke 8 success.

Y ‘ " T

o

(ne dey s aubstitute teacher wes in for hhe regular gm ieecher. When I

‘ took the kindergerten clégg to gym, the subatitute nisiook m for hhe tencher

1

_ This incide-".t geve e grent hope, T was beglriring to feel that I night netuelly

. bewume o teacher. Jop e oi‘ the {ey tinee Inmy 1ife, T was beginning to




g,

THE EDUCATOR'S PERSPECTIVE
Cathetine T, Fosnot

When 1 was first approached by the coordinator of student teaching about *
having u vinueiiy hendi'cepped etudent teacher Inmy claee ny {noediate teaction
wag to, 1 had recently had a baby and wes trying to cope vith fauiiy ond vorh‘
responsibilities together. I felta visually handicapped student would need 2

I great deal of oork and tioe fron oe that pethaps 1 could not glve, 1 aieo:
vondered. adnittediy,' hov ve couid iuiiy certdfy her to vork with'children, |
Hould ohe reeiiy be ahie to oannge a whole clagsroon of children alone {F she
‘ could not eee then’i T consented to discuos these problems with her ’
| At our firnt weting,” Ivee 80 struck by her flerce deterninntion and drive
that I iunedinteiy knev ve had to accept this challenge together. *Gatoen openly
faced her veakneases and e tations, -

Tn her-previous education ghe hed been'given almost no phonte tools for sound-

{ng out vordo. Because of her viauui handicap, she had also had iinited experience

with the printed uord ind therefore often nispelled vordo or reversed iettere vhen '

" .trylng to vrite down chiidreneexperiente storles. Her printing vas also dffieult

to reed at times glnce her letteto vere not uniform; details were herd for her to
| ‘discriminate. “She could not read storles to" the children, ot play a msical 4
strunenc, “She felt dnsecure with arts and crafto‘, cooking, manipulatives, hiocke,‘

Lo L ' ) v
and environmental activities because she, hetself, had.hnd little expertence with -

activities vere o Large part of the kindergerten'pto,gran. Hanagenent of the whole

Toom she could see shapes, but 1o faces. The playgromd presented the saneproblens

it , "\

To

them. Visual discrtaination and visual nenary 'geniee yere diffledt, Yet al‘i'theeo

j tlassroom and group meeting tines were obvioueiy difficult, also, Fron acfoss the ‘

T

ahout & houy before the children end’ set 8] the activities up $0 that when the

\J, :

in an even exaggerated degtee. 1 also vorrled mhout the presence of Carnen's .
L) i o . . ‘
seeing-eye dog.'iiaggie, in the toom.” Would:she knock over children's vork, step
o nateriole. ot distuth children's‘\p‘lny? ' )
i

‘ )
Tn som uays the limitations seemed ineurnountabie nnd yet I knew with Carur'n 8
courage and determination, end 2 lirtle cteativity, ftoo both of us, ve could dig~

covet altematiVe nethods of teaching.

Cernen had strengths. and talents, also, uhich ve diseussed, Por years she had |

L

oeoinilnte boardvork before it vag erused to renenber deteils ‘she night not see:

apaln, She vas a very creetive individuel elso. Since she had been iorced to find,

I‘ elternative nethods of ledrning in achool, ohe had developed o ehiiity 0 soive

'probleoo creativeiy. Thirdly, ehe had trorondous drive. She vy ahard votker

and wes. wi1ling to spend long houre in schooi..before the chiidren drrived and after
the children left, e decided to pdt h'er etrengtho o uhe'.

To echieve eucceeoful nenegenont of the class, Carmen would arrive at echool
?

childeen began to arrive ehe could concentrate Qn what they were vearing, thelr .

body build hair color and length, end the eound of their volees, 'i'his alded her -

' in recogniting the chiidren 20088 the toon énd in the pleyground. She aieo hcpt

" her wonocular cloee by fn case she needed it. I '”"7'

0

losing control over the group her voiee level rose, 'Ihie only. nade the group note

excitebie. T suggested thet ehe uight possibly be trying to conpensate for her. .

hlindneea, aseuning the children couldn t see or hear her since she couldn t see

then. i)nce she reeiized the reesone ior her beheviot. change occurred Together

y .
» Ly o
A ‘“‘. o .

LAt firet, she hod difiiculty controiling her voice. “When'she felt she vas

 tralned her menory to be an aid, She had Jeamed to study by iiotening o tnpoo, to

—— e ——

' uith the children ghe worked out oignrls to we when the clees seened to be getting- .



too noisy or out of control. she: flipped the iiphts to tell the childrcn to ‘

"freeze." She could then focus thes back fn o0 constructive aetivity. Irehen-
, ber one day when the class vag psrticulsrly “high" She flipped the lights snd
ad ‘all the childrcn lop very srillrond told then no story about an.fsland with

1o tolse.: 'lhe children inetsntly calned to the sound of her voice.

 Sonatines when there vere specisl projects planned Cernen would utilze
- 4 tape rscnrder. Since shevss fantliar eith the tape recorder % 1 teaeher,
- she used it #a teacher for the children too, She devised a lesson thnt Vs

ssli—directed snd self-corrsctive. That enabled het to wove around and otk

. .vith the other children.

In the besinning of her etudeot tesching erperience she eorked only eith
sssll growps_{n cooking, blocks, nanipuletives such as lincoln logs or tinker
'toys) snd aits md crsfts. Tils gave her a, chunce not only to get td know the
children. but slso to hsve gote First hand sctive leamning experiences herself

Soon she begsn to feel st eage with the nsterisle snd teally enjoy the process

" of education for she vig experiencing the Joy of lesrning along with the children,
{
Hsrd vork a8 the- key in developing hetter printing. Carnen spent long

hours prscticing printing nestly ind i foraly on lined paper. Today I think 1t

would be {mpossible to discern Carmen's: eritten vork fron wne, -
ﬁ . B

To develop better phonic skills, Carnen snd I sounded out words together. ’
I'helped her break the oord into syllshles snd try to spell ft instesd of spelling

1t for her $he also used the dictionarv frequently l'his ¥i8 8 greet learning
experience for the children, lso. \
Csrmenb'-fsmilier'izedh'erself with Parddetry blocks a8 a nethod of teaching »

v

visual'disclriminstion gkills, By using her sense of feel she could devetmine {f

i
‘ srill be rocky; se will have to desl with attitudes of the public' and edninistrstion.

. But, ¥ith et determinstion 1 knoe ghe will succeed

Bt
She taught 1 nev ways to spproeoh tesching and helped e develop @ sensitivity to

the child had reproduced the pattem correctly, She also prepared extensive ganes

and visual materials to use thnt Uei‘E large'enoup;h-for her to see,

Story ting, however, rennined m obstncle. Carnen could not read to the
children Finolly het creattvity’ hlossored. One day she hod the children paiat "
T ———
pletures of_their -fsvorite anfals with flourescent paint, Then she asked then
to tell her sooetning shout their pletures, ' She put thelr 'r:esponses on tape and '
hound the plctures fato a book, The next day at story time the children iistened
to thetr tslkinp book and looked at it under g blsck light. Stnce then she hes used !

ﬂsnnel board stories records, and even nsmrized lsrge print books. o |

liaggie, Csrnen 3 dog, never presented difficulties. The children inoedistely

fell in love eith her snd she becsne a intsgrsl part. of the clsss. |

o
oo

. |

As the period of student teachinp deew to & elose, Caruen and 1 begen to dis-
cuss her, future plsns. lthough she hed nade tremendous progress and I felt she
could tanage @ clsseroon slone, thers sere aress in which she still folt veak, She |

)
decided to continue her educstion a the grsduate level in l’.arly Childhood [Education

\e"' |

) !
and requested to sork part tioe vith oe in the clsssroou. ‘i‘eking theory coursel "

snd being able to implement it in the clessroon seened fdeal, \‘ |

hoo
Todsy a8 ] viee Cernen uorking vith the childten in the cless she seets 4 teamr o

|
nate rather than estudent. Observers uslk into ny classroon snd find 1t hard to.

|
|
helieve ahe 1s blind. I-‘requently she substitutes for ne. We know the future will l

| w1
b
Cerren has gsined a lot fron out expcrience together but:I feel I have also, \l

P
g b
the’ handicapped. liut, mwst-of all T've gsined a'close end dear friend,
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IGENCIES TUAT CAN WELP :

: STATE nraucres ‘ "
;. State Comnission of the Visually dnndieappcd
89-02 Suffern Blvd, _ ‘ C
Jamaica, WY 11435 o B
. . { ) .
. Providea the visually handicapped student with Elnanctal ald for education
beyend high school, L '
o
2 Recurdings For the Blind
5 E, WBth Se. ¢
* New York, NY 10022

Tapes text books and lends the tapes to the visvally hendicapped,
The Lipiri House

e Mase, - - S
New York, NY 10022 -

o

Provides the viaualiy handicapped vith the tools r akilln needed to
. cope euccesefuiiy in 8 aighted vorid

b Guiding Eyes
. Granite Spring Road
Yorktown Helghts, N 10598

Tralns guide doga,
 NATIONAL ORGANTZATIONS ) . S

i. Anerdcan Meociation of: iiorkera ier the Blind
1511 K Screet, NN, .
iiaahingten, b, 20005

An association of profeseionals, individuais and ageneiea ineereated In the
general uelfare of blind persons, '
1, toeciean Coe of the Blind -

818 18th Streat, M. -

-Sulte 700 '

Washingtan, D.C.. 20006

Principal publication. Braille Forum, bimonthly.

s

dn organdzation of blind persone with chaptera throughout the United States;
ita purpose 1s to inprove training and employment oppottunities for the blind,

3- fnerican Foundation for the Blind
15 West $ixteenth 5t '
Hew York, WY 10011
Principal pubiication. Yew Outlonk for the Biind mnthly

4, R ‘
" Health and Rehabiitative Library Servicea Division '

- e -

Scrvea 8 8 clearinghouse for {nformation about blindnegs; offera profeeeionai |
conaultdtion to governaentai and'voluntary agencios for the blind; publishes ex- -
tenaive neteriui m blindneae, eelia aida and appiiances iar the blind,

!

Amer{can Library fssociation

50 East Huron St,

. Chicago, I1lincis 60611

b

™

Principai publicetion ‘Health and Rehnbilitative Library Servicea. qunrteriy.

Apreieaaionei orgnnization of Librartams concemed vith aervicaa to peraona
with visual, physical, health and/or behavioral problens. Prouotes the development

- of standards for nateriala. services and petsonnel; encourages cooperation asong

agencles and organtzations in publicizing and {mplenenting library setvices to
the hundicapped S ) r ».;],

Asgociation for (.‘niidren Hith Leaming Diaabiiitiea
5225 Grace Street - ‘

. Pitesburgh, Pennsylvants 152% .

o

. =

'.:8.

. Goodvill Induateias®of Averies | “ o

Principal publication. Iiera of Interest, mnthly.

. Includes parents of children vith learning disabilities and interested. S
« professionals; diaseninatee publie. infnrnation. ‘

Ausocation for Education of the Viaually iiandicapped

1604 Spruce Street - .
Philadelphia, Pennayivania 0103

Principal puhlication. FPducation of the Viauaiiy Handicapped, quarterly.

fob profeaaianel and parent orpanizatiOn intereated {n the edueation end xuidance
of hlind and partially aighted children.\ ' o i

Comnetl fnr Bxceptioual Childeen .
1920 Aesociation Drlve .

Beston, Virginia 22091 s

Principal puhlication xcepcionai Children, O/yr.:

iproiesaionai organization concemed with children vho have spectal educationai ,
needa publishes uaterials on special edication and serves as-a clearinghouse on* .
"exceptionel children in the nationvide Bdypational Research Information Center
netvork,

*.9200 Wisconain Avenue, N.W.
Waahington, D.C. 20014
Principal puhlication. /GIA News, Miweekly. o
L Mey mnthly . o

Rederation of lecal Goodwill agenciea concerned vith pravidins vocational
rehahiiitation services and epplaynant opportunitiea for the handicapped !

o
‘



YA Notionsl Soclety For The revention of Blindness

|

9, "ﬂndicv Scnooi for the Blind |

100 Elm Street . oo

. Wanetka, T1nola 60083 - S \

Offers correspondence courges 1n both bratlle and rccorded forms to blind
MMMMMMWmmMHMMHmMWMMM

10. Handy=Cap Horizons

130 East loretta Drlve -
Indianapolis, Indiana 46237

Principsi pubiication:‘Hsndv-CapnHnrizons.aqusrterly.

Organizntion of liandicapped persons {nterested in vorid travel; grnup tours o

are conducted. ‘ Y N

P

1LMwangw

Divison for the Blind and Physically Handicapped
1291 Taplor St., N,

" - Hashingtos, D.C, 20542 n . - )
 Principal publicationa: Talking Book Topies, bimonthly.

' Braitle Book Review, binonthly,

'mmmMMWMMMMMWMWWMMs

through a network of coope sting reglonal and subregionsl 1{braties across the
countey,

ooy M

'

19 Madison Avenue, Co 0
New York, NY 10016

Principal publication. The Sight- sving Review, qusrteriy

Sponsors prngrsos oE public and professionsl education, research, and commnity

services {n the area of sight, eonservscion

+ 1% Spectal Edueatton Infornstion'Center R : o

Box 1492. . - “ ' ’
Waghington, DL 20013 '

Disseninates infornaticn on ‘gpectal educotion facilities snd rervices for
handicspped children,

v

A LACK OF SCIENCE EDUCATION FOR THE DEAF AT THE ELEHENTARY LEVEL
Robert 8 Henchol

mmmmwmmmemmmmw%
the suthnr has been sbie to observe at first hand the science progrnns

being ofisred to the desi 1n Mg lecture FOUT 0Cr0gs the nation

.mmmmme”memmmmmm

_deai hinself has alloved hin to speak with the students snd the

'MmumMHmMMUMd.hanthwmwns&;
Physicist with 16 years of vork experience and has had over elght. years o

- of experience teaching scence and math to. the'desf at the elenentary-
‘ ' .

| and college ievel, go he is quite qusliiied.to evsluste the observed”

. science progrnns n the schools he has visited. At the pise of this ©

vritinp he has visited 25 schools in ten (10) statcs,

“These observstinns hsve ghown that at che elenencsry ievel‘snd even o
nmmmmmmmmummmMmmmmm
fmmmmmmmmmmmmmmmmf
'sMMMMmMMMMmemmmmmmmf

‘WMMMWmmmmmWMMHMWMmM

conpsrison to the non- handicapped child Furthermore, dssf students are

mumnmmmmmmmmmmmmum%um.m
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Purt of the probicn,'snd the nost often used gseuge ofiercd by the

.dcaf schools fs thatsthe deaf child needs to spend nore tiné on speech -

and lnnguage developnent Hence Science Education 18 pushed aside




untll the upper gradés where it is suddenly {ntroduced wlthout the necded

foundntion to build upén.

\

Thln is a Ealqc and badly used excuse.\ There

is no reason. why science cannot be UBLd to dcvclop vocnbulary along wlth

language development.

Durlng the author 8 tour, he found many other problems and excuscs |

being hade for the lack of Sclcncc Educutlon for the deaf.

Howeyer, none

of these excuses are acceptable nor are the problems unsolvable, because

it has peen found that there are some programs that do, offer an cqual

fclence currlculum to thc deaf student.

Furtharoore, the author hlmself

has deyeloped ond 1mp1emented a science program at the Rochester School

courses being of fered ln the city's publlc school

| for the Deaf , whlch is nob equal to, and in some cases superfor 'to, science

!

" First let us look at the barrlers being placed in the way of the deat

chltdhto avold teaching them science, Some of the typical excuses brought

" forth are:

a4

b.

Language and speech must be taught first. There-is.no time
for science until high school
Séience is too lard for the deaf child.

We do not have the equipment and it 15 too expensive.

W A . .
The daily schedule is Eixed, it camot change to allow a

longer laboratory' period. ‘ ;

These are but a few of the excuses the author has heard. ALl of ‘these

\

and is being taught to the deaf:

excuses do not hold up to true facts that have shown that science can

Going déeper into the problems, we sce,

that the picture is much the same wherever there is a lack of scfence

Somc of

T A

[\

these problems ared . ] ) o :
The teachers are tralncd in Special Educutlon but lnck a .

science background.

8 .

The stereotyped fdea that sclente {s too hard for the deal

. still is pregent ‘and " thus they tend to turn stuoents away

fron this field. .- . ¢

The 1ack of laboratoryfequlpmcnt and the fact that the teachers
do not know how to build low cost equrpment_or borrou uhat is
needed prevents. the much nceded ondlvaloable experlence of
"hands on" science.

The poor communlcatlon and lack of support in some schools

between the sclence teachers.and, the admlnlstratlon results

B in necded {nformation not reaching the science teachers.

Furthermore, in some schools the teachern cannot attend .
.uorkshops to lmprove thelr science teaching skills. ‘. "‘
The lack of knowledgc on the part of the teachers about -

deaf Sclcntlsts who havcvhecn_successful in thelr'fleld.

tends 10 keep the stereotypen ideas invcxlstence
Theglack‘of_alflow pf‘lnformatlon anong science teachers

rZSults in a poor Spread of infornatlon. Many times 2 #
teacher 1n one school has made up a hl"hxj successful sclence
course but this does not reach others because of communlcatlon K
breakdown bptheen'thelschools for the deaf.

* 1n answer to these problems, the author will show how‘cach of .

“thesé prbblems can be solved onc ucy- or another.

,‘.posslble, work with & deat scientist to lcarn the subject.‘

Teachers should have

thc chancc to atrend workshops, take courses on science and. if

Science,

=




Co ' o , A | ,‘ ‘ | "y
il utnrted in the early yeats and bullt up a8 the student progreascs, | The author rtfuses to aceept clther thu £xcuses o thelproblems. A
“18 o harde than any othdr subject. He hth Found -that when presénted There arc some outstanding Prograng in one or two schools that show ; |
l}muWMWMWMﬁMmeﬁmmmmmm MM@umMMmMHMWWWM%mmmmmh
Jook Farvard to each session, | o wL have found - studénts who are {nterested in entering ;he feld of | : Ki“*

‘ MMmeummuuthemMuwmwf%m ‘MMW

. /,"

{uagination and sﬁmc paper clips, tin cans ond rubber hhnds can Leéch
N

”mmMMwmmmmmuMWWMMﬂum_ \' -\bmmMmmmmMMMMmMMMMJMmM

V‘Thé Xerox'Sclhnce Cbnsultlng Progran nnd fhc ESSAﬁrog;fu have

locked up because of fear of breakage,

. MMMHMwMMMwum%mmmMMHmemm‘ y
v | v '
. ' . . X i
mmMmmemmmmmmumumm- mMmﬁmmmmmm. ‘ o ‘ ("‘ !
' ' i

ject,‘bug‘one‘that mst be flekible enough to take advantage of what 1s :J,Hore 1mportunt, howcver, 15 in untappod source of {deas and help,

~-occurr1ng at a glven tloe, A 1eld trlp to get rocks or flovers 15 This s the deof sclentfst in- your cnmmunity who hes been succesaful I "

. 48 much L 1earning experlence 8 4§ minutes fn the classtoon, Laborutory in bls. field and vho would be able o of fer the schuols aethods of -

?
teachlng never thought of before. These people are lnvaluable, because

MMMWMMMMe“'\'t . ‘ tMWMMWMWmmMMMWMWMW !
| .

", Some sort of {nforaatlon exchange shauld be cstablishcd 50 that ‘

uork is 1nvalunh1u, because 2 chlld 1carns by doing and for the deaf

8 science education

'ﬁwmthmNMmMMWmMMmmMMm‘ MmeMMMmewammemm“ S S

. school forget the sterentyped 1deas thnb<have been 1n existenne 50 long, and

TMWMWWMmumeMWuWMWMMm tmqu%MHmmWwammmmmm

u

MMMWMWWMMMMMWMMWMM and service, ‘ ﬂ?iﬁ;ﬂh

- They do not because by the tine they reach high school geades, they have o ,‘jj H%ﬁ“ﬁ

- not hed & selence édgcatidn equal to that, of a.normaL'child. When ve
‘ audd%nly‘dump selence on thea, vithout the funQamﬁntal‘builﬂlﬁg blnékS, ‘.‘ Do B {“ ‘ ?j‘f‘ ‘1 - H\f'
fﬁwmmmnmxnnmmdmNMmmmmurmy K ‘ ‘ "" f“IQn‘; &ﬁ . - f { o )
Q@mmmmnMWMWMWMMmmNLM, ﬁ:.' |  .- ‘hj‘,  U  L i‘:.' ’
,wmwﬁmmmmmmﬁmmmmmmwum :

)

sne’ careers one after unothcr Furthermore, Lhe learning of science e o - b

- L

mmummMmmwmnmmmmnmmmmmm‘* ' ' '
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understanding of handicaps. As a seventh grade student Who wng

ACCEPTING THE RANDICAPPED

~ Gregory Stefanich |

Eueryone nends to be accepted for hereeif/hinneli. to be {o-

eluded, and to B niloncd'to seve as support and Ingpiration to

nwwmmmmmmmmmmmm@m
the special needn pf the hendicapped. To succesafully build u
hnndicnpped child's ucif-inuge. a toncher must first help other’
children develnp hcnlthy und positive nttitudea tountdu‘thcsc. i
children: | |

Otthopcdically'hnndicnpped persons constintly encountet
individunls who react very unconfortably to then It is nast

oitcn 2 noneverbal expression of nvoidnnce or pity. Hueh of

‘the reaction s often precipitated by a lack of ‘¥nowledge and

- gtrlcken with poliv 1n 1933, 1 found difficulty with peer‘nc-

ceptance ond peer Ingetaction to be a najor problen area.

. . {
Sclence can do nuch to create a level of understanding

thtough a thoughtfully concelved progran which is enjoyable,

{nstructional, and uhich Leads to dceper understanding of the

’ nnture of phyeicnl linitatluns This paper 13 directed toward

mwaaymMmmemmemamfmmmu

handdcaps to educators who have a linited‘hackground and:undet-
mMuMNkmmmMWWWMMW

)

anmmmmmnmmmmmW
. L , “

cept d1fferences in-people

Nyt
O\/“ '

of

I

2. To promote the acceptance of handicapped children "

individunle. morc‘liku‘fhpn unllke the othet children, and to .’
encournge thelr pnrticipdtiun fn regular group sctivities, \ '

Detinitinn

The Otthopedicully Handicapped ¢hild 1o one who has & erippling

inpnitnent uhich Intevforss uith the nornel functioning of bones,

jointa. or nuseles, Included dn thie category are: (n) children -
s i !

who ere born with hanhicaps, and (b) children who acquire 8. .

 crippling condition later 1n liie Exenplcs In each cntegory .

nre liated belou' ‘

l. Prenntal‘handicaps. (8) clubbed hands and feet; {) eh-

“‘ncence of arng of lege; (c) deferts in legs, neck ot hipe,

2 Pereons who acquite 8 crippling condition later i1 liie.

(n) polionyelitis, () nueculer dyateophy; (¢) erthritis' (d) tuber-

S culosis of the hnne, (e} osteonyelitis.

Eetnhlinhing 8 Cleasnoon Atuoaphcre

' . o
It.4s nportant that everyone recognize that how you feel \

MmmmMMMMmMWWMeNMUMmNW

recognize that hundicepped children'hnue‘the sene feelings ae

»

nen=handicapped childrcn and lave sintlar capacities to percelve
B ' . { .

© ., what others are thinking. This will \epin to materdalize, only

[l
after the non-handicappcd are eeneitized to the needs of the lese ;

fortunste. And that will he“eccunplished otly after all children
K

. e equipped td Live vith ane enother with underetending and ap-

preciation of the differences and disabilities within'eech one of
us, It s inportent that we nix the ebled endldleehled tegether,

Separated, the hundicapped becono {solated end therefore without

i




‘ influencei ta cesult they often‘flnd thenselves to be almost

totally dependent upan sympathetic but non-handicapped particl-

" pnnts ln the polltlcnl process. Acceptance Rust be learned

' theough showlng and helping without indifference, fear.or re-

i"-_ pulsdon (Solomon, 1977).

Edward Solomon, a principal at Rachel L. Carson Intermediate

Schor], explatnn that in helplng the physically handicapped the

elenent, of mainstreaming nust Include other handicapped studcnts

a8 uell This will serve to the benefit of all concerned fle .,

© Btates:

]
The Incluston of the full spectrun of handicaps wag important

for both the hendlcapped ;nd for the noraal ¢hild, To sogres
gate the disabled chlld would nllpw hin nolonportunlty to
see angther child ctercomlng_n different handicap, Just as
Keeping hin fron full participation in a normal school st~
tlng‘deprlnes the handicapped ¢hild of learning to share and
 to accept and to understand people's differences, so vould
, L
JMmMMMMmmmmmedmmwmmﬁ
HMﬁnwmmmm¢wmmmman.m
norwal child, who shares{his-echcol wlth students of varying
abilities, nist learn chatjthere {s a popﬁlatlon less forty-
MmmwmmmmMmmwmm&
helped by‘lnfnslonn‘of none; lnto the schnole, these pecple:
4111 alvays be handlcapped. deeplce sll'the help‘the% nny

teceive, The normal child-must learn to understand, to

" aecept, End to work Fith people whn are in any vay linited ‘ .

mmMmmm%MMWmmwmme
‘ i e

)

-8 real concern for each child,

+ T could avert nost of my sciool work,. Because I was attending a -

53 !

to accept thelr responsl¥ility for nrovidlng for the handi~
capped on the nasis of need'rather than seeking ways‘of'keep-
Kl

lng then fron entering and participating In the larger aoclety

). -

Actltudinal hnrriere associatedudthguilt and cvoldance by
nornnl persons and adaptive manipulative behnviors hy physlcally

hendicapped must be dealt with effectively in classroons. ‘

 Atdtuddnal thange can best be initiated through providing appro-

. Y 5
priate models who project warnth, open-uindedness, falrness, and

L)

Tne problen‘is not only one of children eccepting the handl-
cepned Soloan points out that it ig also a problea for che“
profesaional educator: He states.

The regular teachers were fearful Some were repelled,

Snme vere anxlous beceuse of feelings of 1nadequacy. Some |

. |
provided generous doses of pity but little. understandlng or

| acceptance (Solonon, 1977),
A & student with a nild orthopedic hand1cap during nyJuniorl
High School, years, I can certadnly relate many direct experiences

which {1lustrate this point. 1 found that by careful nanipulation

physicel rehabllltatlon progran two or three deys 8 veek In a
Nelghbordng cnnnunity, T was able to forestall most homework

assignments, My echool days consfated prinarily of taking tests

wMMmmemmmmMWMMMﬂ

+progran.  Being a falrly strong academic student the teechers

I
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. be nade to-realize that essentially every act that a person nakes

staply overlooked the 1dea of horevork and alloved the tests to

reflect my grades, often tore generoug with grades than my test

i\

perfornance reflected, RN

nummrm@mnm“nmnmhummnmm g

. during my Junior high achool years which handicap ny perfornenhe'

yet today, Fortusately, during the ninth grade, I can técall two

teachers vho maintalned an attitude of eager 'and positive accep~

s

" tance, yet not only expected but denanded a full effort onmy .
" part,

hsa professional educator, 1 feel strongly'thnt all teachers.

and adnintstrators should have training in both ereae of regulor

" and specal education, Only then will there be a balance be=

tueen realfstic evpectetions fron the teachers acconpnnied by

ll participation fron-the handicapped student, Teachers wust

¥

i3, [rom his perspective at the tine it occurs, the nost appro-

priate response he can make to the stimlug tovvhich he {5

" responding, 4 student then when nisbehaving 1s doing what seens

to give hia, at that nonent, the greatest degree of psychological
confort (Kindsvatter, 1978},
Teachers often tend to Justify inappropriatelstudent perfor-

nance by inposing a‘failinp' grade, What we.fall to realize i

‘WHMMMHMHMMMMMwmmmMmmd

MMHMMMMQMHEWMMWWMﬁEM'V'

handicapped to avold effort. The hand1capped student beconce

astute at'shifting the responsihility from hin/her to the teacher.

fi

The student 1a order to protect his ego, claing he vas not glven ¢

'ahhmmm.mummrmwﬁdmwuﬁMHMMmugdﬁ

]

i expectations becone unrenlistic the‘tencher does not disclple

glves a passing‘or satisfactory. grade out.oftpitp or ' sympathy )

- (Johnson, 1978). The child begins to learn that behavior hag no

consequences and through nanipulatinn of others,‘he/she can ignore
responsibility and consideration for other pecsons. L
Hopefully, the mandate of P, L. 9&-1&2 requiring that local
chool dietricte develop an individualized educational plan for
every handicapped child will alievinte many of these past defi-
clencies, It cun gerve as & planning systen and nonitoring device
to enable the adninistrators, teachers, parents and child to vork

- ' ' . . . .

towards certaln godls. This developnent of skills which will ensble
the handicapped child to function EEfectively as an independent
adult and productive menber of society cannot be overenphasized If

ve are indeed prepating handicapped children to function in the

real vorld the need for maingtresned edueation is critical, TIris

‘Kizer principal of the Alexander Grahan Bell Sehool for hearing

i)
{

" tnpatred children In Cleveland, Ohio states:

Better thep vork 1t out in the classroon among friends than tn‘
get on the job and diecover they have these problens (Coi* 1977)

It is inpoesible to describe nppropriete teaching roles for a

* individual child, as each child s unique and adnptive behaviors will

be different for each child,  However, there are a few general consl-
derations which teachers my find helpful

R

1, Provide experiences in vhich the ¢hild can achieve success,

the child for shat he does, bt for it he ds,



) 2r. Eaphasize vhet'the‘individunl can do.
B l.“Perceive the_person's basic self-vorth,

d' Allovvhundicapped person to play an uctive tole In plsnning
il i his life, -

5. Velue even ninor scconplishnents und not necessarily be- -
wmmwmnmuumhmm
i n6 Realize ‘the visibility of the‘condition. |

7 Provide assistance to disabled without demeaning then

A . ¢

_euponsibility to the Orthopedicully Handicapped Student

All individuelslgrov and develop a8 resuit of experiences,"

"'relationships,,thoughts and enotions. Virginda Axtline states the

blfolloving: | |
| Thevchild nust first learn séii-respect ond 8 gense- of dignitv
that BToNS. out of his increasing self—undersranding before he

" can leamn to respect the personalities and rights and- differences

\

of others. The child muat experience hinself a3 2 capnbie te-

fsponsible person in 1 relationship 'that tries to communicate to hin |

mmmmmMMMWMMMWHMMM

anvvhunen being's Anner vorld as does the individual hinself;
!

‘mMMmMmMmmmwmmmmm

 person (1964),

Physipallv hsndicspped students nust be brought 'to perceive
:HMMW%NMMW&wmmmwm-
bility of his/her condition and the fact that, fot aost. physically
hendicapped, the visibility will nffect his/her internctionslvith‘

', other people throughout Life. - The {ndvidual nust‘be nade to

o,
Y

]

understend that ecceptenee lsa slou, continusl peocess.snd 1f he/

wMHMHWMMRHMMMHMMMumHmm

n~pisnningrfuture goals,
. Not So: Different

Tt should be stressed that the Orthopedically Handicapped child-

iuManMMmMWMMMTmmmm

"

. necesgary are phyacal tather than educational, There is probebly

mo greater dejection for a hsndicapped.person.then to begin to. -

'jmmmmmmMMWMHmmWMMMWﬁohl,a

it for hinIher. Tt should e streesed in helping the physicelly

hsndicspped thet pstience, rather then sesietence, i needed. The

 scheol should 283UDE responsibility for providing an enviromsent
which allovs the drthopedicellv Hendicspped‘to be as independent

a8 possible end to pronote freedon of movenent snd phyeical activity;

In eddition to the nodificntione necessery in the gross physicel

‘ environnent the teacher should alvays look for vays to provide
' alds. nnd devices uhich i eeeist the child in functioning inde-

* pendently, hecouse of the heterogeneity of crippled individuals

it is inpossible to desceibe devices sppropriate for snlindividuai

child
heny conpensetions can be nade by providing the orthopedicelly
hsndicspped wth specinl equipnent vhieh allows them to function

independently Some of the 0re comon itens ave; (8). book racks

 for children who cnnnot hold books (b) ceiling projectors for child-

ten in bed fn hospitals and/or hone' (¢) electric typevriters,

(d) sutonstic page turnets nnd petcil Holders ( .,'1972). in

effort-should be nade to.secure equipnent aintlar to-those Listed

f




. and also other proethetic ads for locnnntinn, life support. per-‘

snnel gtnoning, connunication and houeehold nids Hany such alds

are explained nnd illustrated iu Suithy 1975

~ Uke all children, the crippled have certnin hopes and asplr- -

etione uhieh nffeet thelr behavinr.‘ However, because. their nenne

of eatisfying then are more linited ve guat deternine ways to -
help thea find renlietic waye to neet thelr needs. Once they

meet sueeese they, are wte likely to ‘be objective toard thelr

. physteal handicepe and accept thelr liuitations

Kk (1972] etates the follnuing.

Becauee of the child 8 inubility to: gain 8 nornal feeling nf

: eecurity and because he has often been over-prntected at hone,

there is a tendency - to rely on the protectiuenese of other penple

and ¢o prolopg hls dependency ‘

Itis fer better to uork at developing physicel devices that will

" facilitate self-gufficiency than to attenpt to meet thelt neede

¢

. through assistance, Attitudes tnwardn each child's personality

ad rdjustnent is extrenely inportnnt B nuet ot only be

sengltive to neeting the phyeicel needs but must also help -

tivate the child who is depressed and wlthdrawn, and accept the

child who sonetinee displuys enotional outbursts.

Educntnre must assume responsibility for the developuent of '
the totnl person, Aeadenic achievenentn are only purt o( a total '
education Learning to Lve together, learning how to eonnnuni- '
| cate. diucovering nttitudes and ‘values, learoing acceptable
soclal behnvior, dndi 'learning to accept others are a8 fmportant,

Yost inpurtantly e gust be a Living exaaple to the student,.

projecting varath, open-alndedness, falrness mnd & real concern

for the Life of each child,

'4"‘! L
.
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- s, Debbie Foughty, 8 senior elementary education student at the

1earn1ng task in an effort to improye het science teaching competence.

& KINDERGARTEN SCIENCE PROGRAM FOR HANDICAPPED
CHILDREN ADAPTING EXISTING CURRICULA -

Bennett F. Berhow.'

The development and "{mplenentation of a science curriculm for _

MMMMWMMMNMMMMMMM‘

. ‘evaluated in this paper. The purpose of this discussion is to illus-
"_trate the’ succeseful adaptation of existing science materials to posit

'some of the Limiretions and difficulties and to nake recomnendatrons

concerning the adapi.rion of existing science currlcula to- meet the
coucational needs ‘of handicapped children

The plannrng and teaching aummarized in this paper WBm done by

MMmmMmMMMMMWMNMNmMmm

Hs. Foughty planned and taught the descrihed sequence £0 fulflll the
required work in an independent study in elementary selence that vas
mmMHMMMdmwmmMsmmemMmemy

extensive content backgrownd in science dnd chose to undertake the

The authot and Ms. Foughty initiated the planning task by die-

cussrng the possible functions of the science curriculum in the anti-

" cipated program for handicapped kindergarten students. The functional

; definition of sciendf for the purposes of 1dent1fy1ng an instructional

sequence focused upon manipulative experiences that'enphasized'chil-

* -dren exploring the1r worid with imagination and curiosity Discussions
of cognitive expectations emphaSLZed using the senses and the develop- .

gent of votabulary that would help children more preciselyvcommunicate 1

thelr obServations of their environment, Resources of sciencelactivities

i

a

>

mmmMMMHmmemdeMmemmmef

‘mMMMWMMmmmm“mMMmWMMs-\

o perscnal library and the un1vers(iy bookstore. The non science resource :

\y‘ :

- materials and instructional materials were locatedlin Sweetwater.

Elementary Schoo]

The science curricuium deseribed in this piper Vg developed )

K

' educational circumstance The conclusions and recomendations offered

‘ should be vrewcd vithin the framework of these environmental constraints

'

and limitatrons. ,

" The kindergerten for handicapped children was locatEd‘in,Sveetvateri}

TMMNMMMWNMMMMMWWHW

munity of 7 000 people located in central North Dakota and is 100 ‘ ,.4%

v

miles fron the Univers1tv of North Dakota. The public school system |

has three eiementary schools one Junior high-school and one high schooi

that serves 2, 000 students Sweetwater Elementary School with 252

sterMwﬂMtﬁmMMwﬂmmMsmdsKNuwmn‘

is not requlred by atate law'and the Devils Lake school drstrict as

-\mmMmWﬂMmemmmumMWMmm

progran for all children Pcrents qust send their children to private

institutions if they desire 2 kindergarten experience for their ohildren.

The kindergarten for handicapped children at Sweetwater vas f1nancially

supported through the school district and, served the entire Devils

Lake community

All children in, Devils Lake are screened for handicaps during the
spring preceeding th?lr encolinent in- first grade This does not occur
l
carly enough in the year to pernit enrollmenc 1n “the kindergarten

program for handicapped chi]dren: Nost parents who enrolled their

'~

]
Sy



f‘;childred in this second special kindergarten heard of the progran

g:tshould be included in the specrel kindergarten Some of the children ' \
mmmmWWMMMWMHMWMMmMHmm\
;{5in the class because perents belreved the program vas needed by | A

their child”

* nent of the other. four children was not severe enough to requrre a -

‘;"f

f“by vord- of mouth and 1t vas the parents who decided if their child -

=

\

\

~ Flve of the children had héaring impairments. One child's

immmemmmmmmmwmmmws
| ‘impairment may be severe enough to require some schooling at “the

- North Dakota Sehool for- the Deaf in Devils Lake The hearing impair-

» hearing aide “but the hearrng inpairnent did seem to have sone effect

év'upon speech deveiopment.. :

" Threo of the children had\sight impairments, Two of the children

‘,dsuffered anblyopia that was being treated by a physicign and required

“_then to vear patches over an eye. The third child' s sight problem; al-

‘J‘though liniting, vas not precrsely diagnosed and vas ot being treated

‘MMmmmmM

-~ other. lmparruents Two children: were receivrng nhy31cal tnerapy he--

materiais as its sclence currrculum Ms Foughty, who planned and

Wammm.mmeMmumwMWMmmme'

 sight that is reatly dininished:‘and the eyes of the child not being

\

“The other children 1n the clessroon suffered froma: nultitude of

fmmednmwhrh&whmsTMmmmwthmmﬂhmeﬂw
‘j devolopnental imairments that vere_ evxdenced as poor moter skrlls

“and coordination, language 1nparrments and learnrng disabrlities

' Sweetwater Eledentery School uses Erenentary Sclence Study (ESS)

2

l) -

\.r

 taught the describeo science currrculum ‘had used sone. of the B
‘ naterrals and decided to search other résolrees for eppropriate science

: activrtres She wanted an 1ntegrated program of art nusic language

0

arts, scrence, math, and even cooking, and felt that indivrduel acti-
vities rather thun units were more’suited to her. needs A bibliography
of resources for science actrvitres 1s provided with this paper ‘Other |
classroou non-science teaching resources and materials, such as the
?esbodp Language Pi uusic books, literature books etc ,, ‘that were
regularly used in the classroon are not listed in.the bibliography,

dwmﬁmnmnmm”mmMMnm%mme-

- slaed a'set of learning,outcomes that were to be achieved through

child part cipatron in selected scrence activities. The cognitive ‘

and developmental outoouee a3 obJectives are listed beloy, *

'l Interpret sensory stimuli by:

mmmmumummmMMMmemmmmm
a ‘sack, ‘
ummmmmmmmemmmmm
¢t distinguishing between selt.and sugar,
d&mMuWﬂmcwththM%MﬂMm
a gane,
equmemmmmWNMmhdmdMMm

lemmwmdwmmWﬁMmmmmwmm,

triangle, circle and rectangle,

3 Deuonstrate listening avareness by differentieting sounds as:
&, Toud-soft
b, high “low

L Identify the seasons by

" 4. identifying activities associated with each season.
smmmmmmmwmmmmm

S.WMMWMWMMMMMMMMMmMWM
(Eull to the top, over, under, etc.)

8. Percerve size as an attribute which is both conerete and relatrve byﬁrii;
eawmmmmmdMMMn. ‘ [
b, serializrng buttons by size. R

i
|
[




7. Resognize the characteristies of liquids.by: ~
a, describing what way vater pours,
. dentifying objects that float in water,
¢, describing what happens when materials such as salt, flour,
food coloring and syrup are added to water, :
. descrlbing what happens to ice when"it gets hot,

o

[ =

§. 'Identify shapes of circle, squire, rectangle and triangle fn the
environment, ' ' “

&hmh@%mmdmmwﬂ

2. identifying how a kite tlies.,

b, 1identifying what is melted snow.’
10, mmmMMMMMMMumm@®MMMnmmmmw

the student.

To {llustrate the type of science activity used and its integration
with other components of the kindergarten insfrﬁctional pfogfam, a

specific instructidﬁal soquence 15 provided below. The example instruce

tignal sequence is s, Foughtyfs lesson plan for one week which she

wrote, taught and sent to the author;

General Instructional Objective: Perceive size a an attribute which is both con-

stant and relative,

hetivity L: Compare height of all children. Tape a long piece of paper‘along the

" . yall, ore side touching the floor, Have the children stand, one at a tine, With

their back to it to be measured, Hrite each child's nane on the Ling that indicates -

}
his height.

Hhen fmishéd(‘ asJ: Are you all the sane size? Hhich oneg are shorter? Hhich

ones are taller? Hhy are sone bigger than others? Are older people ‘big‘ger‘tﬁan

" children? Hhy? Wil you stop growdng taller some day?

T then measure myself on the chart to s‘haw‘ that adults are taﬂer. Ask: Do you

know sone adults taller than T an? Hhy do sone peoplgfqrow taller than others?

Have children artange themselves from short to tall, Then ask them to reverse

S
\

‘ the order, : ‘ N 2!‘

Label objects around the reom using terms re‘garding‘size.f

Give each qroup of tho students a handful of assorted bittons and ask then to

Lwo codkieéﬂfa very Jarge one'and a very small one. Discuss.

‘WMMMMMMMWWMMMWMMWMMW‘
t “1 . v .

Netivity d: Grouping and classifying buttons, to develap skill in observing,

"

qmuping and claésifying. L

nake two groups that are alike In some way.
Next, ask them to reassémble‘ the buttoﬁs int‘o three g.oups. - There will be 71;)
right or wrong responses. | Ask then to explain what they have dore,
Nave thcm seriulize the buttons in a line from small to larte,
Have then maké vatlous glxapes Using the buttons.l
fead - "The Big kadish".ﬁy\ Hﬁria Robbing

. "ﬁig Dgg.,.Little'D;g" by B2, 'Eéstm&n -
Read » "tall and Short" .poer;i by Big Bird and Little Bird,

Wave children make coak’fi'es with Cookie Mongter again. Have each child only make:

|
f

{

The evaluation.of the success of the scienﬁe.iﬁstrucrionai se-
q;lnce in the kindergarteq progtan focused upon observing the beha-
ﬁmﬂchwuofmemﬁ&mpM&F@@Wis&ﬁmdﬂéh%wm \

OMWMMMM%MMMMmmmmemm}
o . : |

vation, %eﬁnwmgﬁmmﬂmbeMﬁmﬂcm%%bfmemﬂ&mHF
i5 based upon observational data gathered‘by Hs: Foughty and\the guthor;
it the beginning of the semester many children exhibited very

IMMdmmmnmm.%wmm%kme%aMhmmmﬂMa

v

s, Foughty's complete sequence of planned science lessons is
available wpon tequest from Dr. Bennett F. Berhow, Education Building; -
Room 103, University of North\Dakota, University Station 179, Grand
Forks, North Dakota, . 58202, , ' :

i



gtoup setting for only a short period of time and thcy then nithdrcw
from the groun aetivity, both physically and functionnily: This was
pMMWUUMMhMmﬁmmermﬁMmmmm
draw fron the geoup and seek "mothering" from an adult. The other
J‘: child would withdraw from thc group and engage in physrcal activity
ith much jumping, twirling and hand shaking |
There were other behaviors. observed that intcrfercd vith maximm
functioning‘in a school environmet, Nany'of the children seemed
‘tinid and unaure oElthenselvcs and needed extensive, detailed direc-

\ tions and close suphrvisioni Many of the children also exhibited .

. 3ome Language diffidulties. Mispronounced vords and incompiete‘sen- | )

; tences characterizad mch of their language behavior,
By the end of the senester all of the children were able to
cmmmamnmaMﬂwMW%MHMMu&meWW‘m
: "

addition, the children demonstrated an ability dnd eagerness to ini-

tiate and control the]processes in which they were engaged. Msr‘Fddghty

[

was not required to give frequent and detailed directions for con-
pleting investigations. IThia.increased aclf-discipline also seemed ‘
to help the‘students became nore relaxed and confortable when nani-
wMMmMMaNmMWJMMmHmmmEﬁm-
cnmd%wtwﬂhwn&nmhdnwcﬂmrwmﬂMgamwonme
tables, . | | | |
The 1anguagc devclonnent of the children wes particulnriy narkcd,
Many new words were added to their vocabulary but- the most srgnificnnt
‘.&memwmwmmmwmdmmwmmmﬂnmwmu

wM.WmmMmmmmMmeMMmMm,

: ' \
being asked and observations heing verbalized. The anount of

'wmmumNMMMmMMMmmWMMmﬂmmm.

science curricula to meet the eddcational needs of phyaically handi-

- capped kindergarten chrldren vere formulated

verbelization of each child {ncreased and the number of people

the children {nteracted with increased The interaction increase

Based upon the observationt of Ms. Foughty and the author, the

following conclusions concerning the success of adapting existing

3
L}

1, The children enjoyed the science' activities and. Looked for

vard to their "science tine!" with great anticipation, "Selence tine' .

was the Last activity of the school day and the children verbalized

I eagemness for the tine to begln

2. The children were able to develop self-discipline shills in

K schooling environment that should better their chances for success

iﬂﬁngm,mMMmMMMmMHmwamMMﬁm‘
mﬂMwmmﬂmmwmrt |

3, The. self-concept: of each child was enhanced because the
smmummu%mmhuwmemwmﬂmwWMmeu
in a school sett ing. -

b, The teacher vas able to change from a teaching behavior that

controlled all activity to a more facilitative style,

- 3. SkilL developnent of the children required in the speical

education, guidelines and repocts of the teacher of record was achieved
§ 4 Tep . ‘

by participation in the seience activities, Vocabulary and motor L

ﬂﬂ&@mﬁMUhﬂmukuMgM&M%MthMM

. education guidelines were particularly enhanced,

- The following conclusions concerning the difficulties of adapting

% oeristing science curricula to meet the educational needs of physically

g




handicappe chiliren were fornulated: -

L. Adaptation requires extensive plamning effort by the.teachetn

This s particuiariy true when the seience curriculun Ls 1ntegrated

wlth the other curricular ‘components of the school program

L. The nandated curricular-tine vequivenents of many state ad
federal progran guideiines for physically hahdicapped children,

“particularly in the language arts, nake the scheduldng of science

activities difficult and not, neeting the required tine cdnstraints
nay often‘endnnger progran funding. - . |

Based upon an analysis of the conclus1ons in this paper the
author recomends that:

1, Existing elementary or early childhood science curricuia be

modified for physically handicapped ¢hildren and 1np1emented on an

mMmMMm.MMmmﬁmMMmmuMMMmm

fmmﬁMMMMMM@MMNMMWWmd
upon observed student response-to the curticulun,
2. Support systens be developed to assist Leachers in the

adaptation process. The effort requited to effectively design and

implenent an elenentary or early childhooe science progtam for phy-- -

'mmmmwummmmmmmummnmm

daily teaching activities required of teachers in typical teaching-

learning prooesses,

Lo BN
[ T

. Munson, KR, - Sclence sctivities with’simplé:thingsd
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- SCIENCE EDUCATION IN A WOODLAND SETTlNd
A PROCRAH FOR THE HANDICAEPED

" arl e and Dowld K, il

Handicapped thildren are unlque {ndividuals with na two belng

emwmmmmmmMWMMmmm

JMMMWMMMMMMMmmmMMmd L

MHHWMMHMMMMMWHMMM Unfortunately

mnmmmmmmummmmmmWMnmmHm‘

great outdoors.- Children tonlined td uheelchdlra drdlnarily cannot

teke a ainple valk ln the udads to enjoy it sights ar‘to exploze and
MWM%WMMWMHMmmmﬂMMHmmMW.
ﬁmmmdaMm MmmimﬂmemMMMWMWme
'uiauul atimulatlun to explore 2 flover garden or the uprld.of animal

| Mg tobe luund‘ut the top dl the treea‘or*etuulinp.through the

: ground in the voods or alpasture. The thrill of diarnu;ring tnié vorl{
creutes an excitenent for learnlng upich cannat be duplicnted'in a
classroom, N

| How c0uld i sthoal provide these klnds of exvetiences for handi-

|

‘ mthMmJMquM%mWMommemnmwmm

education" for, nll handicapped children as required by Public Lay 9h lll’
The need fora woodland setting fn uhlch in edututiunal program eauld ‘
enerpe to accunplish the folloving ublectiues was evident:

) Tu stimulate lnngunpd and motot deuelnnnent.

i"(l) To annurage the yse of their gunses in teathlng,
listening and observing

VMMMmMMMWMMMumwmmmMm
olant and antral 1fe,

N
¢

0) lo learn 1 preserve our natutal rosources thruuph
thoughtful care and nanapenent, I 42&

N

pnf de4 pd the Eugene eld Eleneutary“Schdal 1 Rock Island, lllinoia

. developed into an outdoor lentning laboratory for handicapaed children,

"'uark ias initiated dutlng the Summex of 1975 uith supportive funding

wwswmcmmmnwunhmhwbwaﬁpMMamdﬂwueﬂmg

‘diuerae groups as children who a’tended the arhcol ptofeesianal

pmmmwmmmmmwmmemmm

' prugraa that reflected an analganatlun of the thinling and plening of

“nteas vas assenbled Lo prepate the currieuluu uatariala'for the pro -

gran. The March lilé_iseue of §££EE§S,EEQ.§E§E§!EE 1dentifled @

| March 16,.p. 20,

JNWMWWMMWWMMWWW
environment,

" (6) To develop hobbies which w1} provide constructive use
i of thelr lefsute time,

refuié dlapuaul Rerugnizing that this tavine had the potential to be

fron Title lll ESEA grant Cancrete ualkuaya Tron the achaal to the :

: ‘

side to enable rhildreu conflned to uheelchaira and those uhu are
partially sighted to leatn abiout natuze by bedng cloee to it. o : |

Mpre than 400 voluateet hours ver giuen to the project by Buch

. .

trels to ride his oini-bike, T {naglastion of tpeirunuunity was

v

\ 3

captuzed nto developing a resource to be used in educating hand~

canned children,

" The special children at Eugene Peld Elepentary School tequired a

. the science educator, the apeciul educatot, the turriculua gvaluarer, o

“and the classréon teacher: A team representing these.varioua intt 8 N

Lo ‘ 1
nusber of ways of dnvolving the handicapped Ln the outdoor environnent,

lopbardl Tuunas, P,, and Blach, Pacrick- E oy "Sclence Experienceu
and the Mentally Retarded", Scdence and Children, Voluse L3, Nusber 6, :



.

The approach of the writing team was to prepnre activities thue‘
utilized the child's senses in developing an uwareness. of the woodland
envirunment. As the child hec1me nwnre. sequential activities called
for hiéher level skills of classification, communication, measurement,
vocahularly development. predicting, inferring. and experimenting. A
Curriculum Guide was prepared including anmple nctivities which would

. be ueed on site, 1nstructione for teachers for scheduling and using
the site,. nnd mnterials that were available at Eugene Field for doing
the investigations. The variety of activities {ncluded "Awareness
Along the Trail", "Listen and Hear", "Studying the Soil", "Animni Signs
and Tracks”, "Trees in the Ruvine", JLeaves", "Gatting Bugged",
"Temperhture.jWind. nnd Humidity".‘"In the Snow", and "Hobbies From
Experiewcee in the Ravine". ' ‘

. With the completion of the curriculum guide a center was established
at Eugeng, "ield The center huuced sets of materials that were .
required for the activities on site. Copies of the guide were dis-
tributed to the schools in the city. and scheduled visitations to the -
site were |rrnnged through the center scnff Theee vigits vere co~
ordinated with the on site usage by. the handicapped providing many
mainstreaming opnortunitios. For many ‘of the handicapped children it

“was their first opportunity eo experience a woodland environment. To |

he ]ifted out of the wheelchair, and-laid on the ground, to feei the

3

- dow, to siell a flower, to be stuck hv a thorn. to catch a bug, to
caress the soft green ‘MOSS WaS an experience of ldsting nnd endearing
value, Reictions ineluded hesitnncy, a look of concern, hdppiness, an

exclamation of qu, plensure; i smile, a laugh, 1nterest; careful

e
K

exanination and questions and more questions; sharing; "look at mine".

Operation of the site uas to include visits by regular science

classes through-out the district which provided an exueilent opportuniiy

for mainstreuming‘the handicapped with other children, Ae the teacher,.

acheduled a visit with u regular or handicapped clabs she wee given an

. evnluation check list which was left at the end of the day. “This

process of continuous activity eveluatiou provided a mechdnism for

nodification of the program bused on.users reconmendations.

o

It
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+ SAMPLE OF ACTIVITIES 1N A HOODLAND SETTING \\
TOR THE HANDICﬁPPED

: iiﬁlﬁ¢ ‘ Auarnness Along the Tratl -

ﬁg}erlais

/

Ho partitular equipaent 1 provided for this actlyit ty, hut

one should exanine the teit! 1o whe sure that he wi1] [ipd \

mmnfmowuﬂwdﬂmm ‘ | \\
' \

) waTk through the, tvine can be mote than a "bunch of \ ol
traes, bushes weeds," but often it 15 nocessity to polne
out to childcen the richness of the environnent, and this
activity shonld be done-prior Lo any structured experionce
- in thc avine, . . }

Bl

M@ﬂ@AMHMﬁWWNMWhWMMWHM
- 1;'pc§cribg the characteristies of 2 soodtand trad 1,
3 I(hwut}Iy three dif[erent smnlls along the trail,

3

Y Uentily at least five different soumds hvnrd along
the trafl,

4. Give sone of the listory of the replon, |

T ‘ .
\.MMWVMWWMWMWM ‘ '

L lose sour eyes and exinlne the bck of this Lree by
touch alome, - . o

&mummmmmmmewmmm&mmum
textute!?

~3. Stop for a quiet monent by the brook, Listen.,
&, What sounds: o o hear?

. 3. Dp.your ham in Lhe wnter Dneq it feel WAMCY or
" colder thdn the aft? '

b n you estimatn the Lemperature of Lhe watet?

T Close your cyns and llalvn dein, fin ynu hedt. diffnftnt
birdg?

B. flow many kinds of. bird ealls do you hear?
9, Examine the leawes o this tree.

0. Can you shetel the velas? How would you describe then?

I Ts the Jeaf conponnd or simlel ' | 3ﬂ

Procedure;

e P ey e o

" Sktlls Inﬁolved:

Age Tevel | ‘

- Sensory Awareness Tratl {Contdnued)

*~=this location where you found it give you.any -

-meumuwMMmmmmw

| Auditory discrininalion, auditory memorﬁ Wsual.
 diserinination, visual menory, tactile discrimi-

v : I

12, Is the leaf nargln swooth or seratched? @

13, Look around you, Is this virgin tinber?
Has 1t aluays beon tiber? Are all the
troes the same age? How many different
‘kinds of trees do you see from where you
are standing!

14, Look at a dead log, Mow old wag the tree!
Can you tell the vt years fron the dry
years! Vg the log a part of the trunk
. (stem) of a tree ot was it 3 branch? If it
wag 0 branch which side vas 1p? Vhih
mmmNMmhmnww7mm
one of the loaves, Swell it, How ould you
describe the odoe? Smell a hanqfull of
., huvos, What does 1t snell kel

Doscribe thig Flover, Hhat-oes it loak like to -
youl How any petals? What color uré “hey? How

~-ate the eavés atransed on the ston H1 e the

flowers gone to seed? Describe the seud.
Examine the,bird-feather, note {ts color and size,
Describe the location whete you found 1t, Does.

WMMMMpMMm?mwumnm
what bird this cane fron? .

2, What cldes can you fdnd? (Evidence of -
mmmfmmmmmmwmm

]

s ondtre b i mzs s ‘|

{ndicator of ditection: b ‘fn

mMMmmemmmanM?,’;\

5. Check this out on at least 10\difforent trees
to see 1f the theory holds trig,

6 If ‘you vere Jogt 1 the woods and had to. Tive”
off the land,in this aréa for’ sevgral days,
which. plant wuld you select o5 2 source of *
food? C L

\

¢ s v A e e e

‘ \ o

nation, language deve]opment notot deve‘opment.

|
Tto 12




R
Y
\ t /lt

\ ;
| | W i Spe adTads " | e o e st e
co e Indoal Siges and Jrat sc" \ : Progedure: %, Carefully elen the serface around the track of debris.
o g S ST ‘ oo , L
Cor Materlals: Vary ”};h the 'COEMI:““* ]"]"“) Ogh‘he -‘m’lgnls ?;':U:h:l"‘iszf 2, Forna lrcle aroud e print yith a cardbored ring
are se °’{' ";3‘“ ﬂy “”"f;“‘“';"[“ :‘{l;"c') )cl‘\""cbd‘;‘l‘ : i : ©and Tasten it with a paperc]pir’The ring way be slightly.
or very Linld, The tracks and slgns Yhey.Teave bealad § , . * pressed fnto the sofd or suptt,

ug tlues 1o thelr belivior, siae, rnng‘e\. ate, The art of - ‘ ‘ ,

| tracking, 60 highly developed ] the deyflenn Inlfans and 3 Mix the plaster acording to dil‘ccl.'ions on the bag o ¢an,
i« the early [rontlersnen fs 0 fu:scfnullnu a\tivlly- e . _ The consistaney shoyld be 1ke soupy fce eream or pancake
' \ ‘ 5 ' batter, " o
- Objective; Topractlee Lhe powers of observat{on and n}u\dnction fron C .
© b \\ " Tour the plaster fnto e ring mei) the print 1 covered.
| \ ‘ - , ,
| o[ v ! h ty l', ) S ' )
- Hogelur o N " ’-J S, fs the pluster 1s setting, insert a paperclip along the
‘ o : p ardboard ring at the top of. the' print, Later vhen the
etlvity i (a) The first task fs to [ind some tracks, Thg &:_q,oj the ‘ o ;lalster MGISB " pnpo?:ltilp b gent m11t g L]xsc .
task depends somewhat on the season. I'.ﬂn'or(thu e fs ‘ S gt for (,lisnlay Huests | SR
. : soft snow on the prownd you will have Tt prtkb]nm of . »p L ‘
g - | (nding ok, Durog drer tims of the et you sl 6, Tip the edge of the cardboard to dislotye any bubbles.
have to Tnok for moist spats or even have Lo prepire @ ‘ Y h E -
irztdi?grbzltr:t.; Dusty sPots are also good, cven\in v » B Mlow the mold to set atf] hard (at Joast 15 minutes),
o eathers 4 ' , v The drylng process way be' speeded, up by adding salt to , \
‘ " the pla sloved, d i \ ‘
(h) Onee the tracks are located: b ] e plisltc‘r, o slued. dun b adeing vegat
B, When dry, carefully Lift out the old, remove it from =

© 1. Can you doternine what was the antmal doing; running,

: . o the cardboard and clen of - che debris,
! sitting, valking? Did It change pace? Khat dlrection ]\, . buned and cledn off che dbris

b

‘L. : 1 Freppauatd " kg : e ! : :
' ] \ . ittt , CE ShoCists: ™ T STy the TRATK wilh™ e uistof-water,—This-spraping~-=-—
l | 2, D it mike anything; birrow, bed, house! ; ' ' ; ?"’"°-"1d bufld up 2 Taper of e I the etk ’ '
] . : o ) 2, When nixing the plaster, add’sone snow to lower the
L 3, Did ft leave anything: droppings (scat), wing vacks, - ' - o ‘ o
L bits of fur or hatr, pellets, tooth mnrl:s, aper. mits? ; 5 temerature of the plaalpr to aeid melligxg' the priak
. Igmilfy :‘“f“‘l”ks} ”tm‘ ;rg‘ Zh; fﬁi;feztilwhxé:e? L Dust Prints: ‘L. This aperation f5 harder and the reproduction will not
| the length of the rack, and the Tenglh OF Ehe SEEEES , be a5 good a5 those on other surfaces. The procedure s
‘ » C ‘ the sane except that' the print is corefully sprinkled.
N (¢) Prepare retlods of presgrving the tracks. The methods 1,-./'"’\ ith salt p tat the pe WA sprive
you te depends n the sirface the Lrack vas mde in, , Yoo ,
i ethots - sketling ester s, v casts, . . 2: Just before the plaster Slarts to set, pour it to One
! ots ot P ' side of the paper ring and et 1t flow down Into it,
i casts, , - . ' : ' ' . . " .
! L b ! . ’ hRY
 Surfars - i + san, dst Nartations: Tf no prints are’ ayailoble and you want the children ta
2, Surlaces = mil, Sno, veL sant, 5L ‘ " learn the techniques of making plaster cast, a footprint
of the child may be substitured. '
3. Directions for mirking casts. ' y r ‘ .
: ‘ Another. variation is using mture objects the group u
. ivity 9: - At -l ' . N
elivity 2 tiklng o Plaster Cast " colleats on a hike. The procedure i the sane as above, & 7
‘ . ‘ _ , o exeept that the plaster is poured into the ring, let ft -
it 3 ; in lepath, S emuide - . - . - s
\_ ‘ Equipnent f}tur‘i;zsm:f ]c’:rgtta;(riniﬁlni:i 12 lr;l]tgg};; of( I:nu;oard . | harden slightly, the objects are pressed into the top uf
: X A nay b ¢ ' . o the plaster and revoved, leaving their outtine and texture.
« Daperelips ‘ S Skills - ‘ »
“Hater ; g 31 ~ Inelwed:  Yotor developnent, visual diserindnation, visul association,
. Plaster measuting, ! ‘
Nislagzean and spoon . ‘ . ) i
f:" o - o ‘ Aje Level:  Tito 12, May not be appropriate for visually handleapped,
‘ 8 ) o
] ‘ , ‘
o




3 Iiglg: listen and Hear
+ Haterials: N casset;% recorder for every 5 childres

Children are often tanght to block our external sounds i.e.
to concentrate anly on the teacher's-volce, Thls practice
tends to restrict the development of the sense of hearing
rather thin expand it. In this activity the children will
be glven an opportunity to expand his'sensual awareness by
toncentrating on all souads {n an oudvor environment.

B Rationale:
o Se——

Mccum Bt the end of thls am“my- the child vill be.able to:

1 Idenrlfy flve speclfhe hOundq heard when wa‘kin doun a
nature Lratl,

; 2, Identxfy flve sounds he turned-aut frum i LlVUﬂ
Y " eavironnent.
Q[pcudure. fake a proup of four. or flve studnntq on a ten to twenty
T ninute excurslon through the ravine. Be sure to mxve T
Wrmbk cassette recorder with you, As the group Teader
nake sure ‘the others experience a varicty of sounds, If
necessary make sounds by dropping rocks, logs, ete., but
- do not “reveal what you ave doing. Mo talking should take
, place op the trip while the gronp observes anything Lhat
;. p {nterests them. '

At the cnmp]etlon of the trlp have cnch child list a1l of
the sounds he can repember hearlng, Play the tape and as
the group ident{fies & sound list it on a separate chart,
o Each child should then 1ist oy his rhart the soundy he
"o nissed.

fvaluation: Plny a short tape of selected sunds, While the child is

T lstening make a“variety of suunds in the b1(kgrnund Tow
many sounds ¢an the child Ldentify? How many somnds dld |
the child "tunc-out"? hy did this ocenr?

Skills

Invalved Audltory discrintnation, suditory nemry-recognition of
sounds of natuce.  Audjtory assoriation-varshulary
' dve lopment.
Ave‘ngwl Tl
\.
[ .
3
" |
¢
0} )
\,"
v u |

o
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CTitler  Tlobbies Ffom the Ravine e

H
Rationale: A day in the tavine can suppest 2 vnr1cty of hobbies or
- special intorest areas that he child may wish (o persue
after retorning to the classroom. Outlined in this
activity are a nurher of interest arcas that individual
children may want to explore in greater depth,

Trocedures I'n 2 Neathernan

v

Childrop may wish to visit the Quad Clty Heather Station at*
the airport. Here they will find peuple willing to share

with then the 1ife of a weathraan, Lhcy w1 see hew
records are made and kept, and can learn to set up a wather
station at schaol-or home, Tecords kept. throngh-uut the
nmmmmmmmmmmmmmmwms‘
¢ags." Stordes can be written and-told about the effect of
local vieather conditions on man.

> . Lnn Ornitholopist
Children will have discovered a variety of, hird life while
 in the ravine, This interest can be expanded to sehool,
hone, meadow, forest, river, or city street, *11}inois is
blessed with an excess of 300 species of birds, In addition,
-many birds visit 1lidndts briefly ac they migrate along the
grodt Wissis:ippi {lyvay, Children ian bégin to study birds
by vatching their feeding, nesting, and housing patterns,
oThese studies can then be expmded to rarer birds. Calls can

MWMmmummmmmmmMMLmh

bird has characteristic fleld markiaps which' the child tn
utilize for {dentification at great distances, Envirommental
vequirenents for cortain specific spectes of birds cin be
{dentified which can lead to a Mfelong interost in the
preservation of endangered specfes.

90eds -4 51mp1e but intercsting activily can be Aunompllshed
hy COIOFIn? samples of bird seed with food coluring. The
Samples are then placed at the feeding station and children
can heep a record of the color of seed the birds profer,

- Nest - Bird nest can be wilected, Make sure the birds are.
thrnugh bith then. Heasute, weigh, and clnqqx[y d(cordxwg to
design and bui1ding materials

0
I m K, CrafISmnn

¥ », T .‘.,""‘ I.u;
I ’

Noodnn trinkets have Tong bnvn a Tavorfie of man, furlher-
mote, #n constructing ohjects lron woud thu A1 has an
opportunity to develop a variety of aLnl]s The activity
wiich follows can begin a 1ife- long interast In working
with wood.

[y

\

&

|
!
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fbtain small branches 3 em or Tess from several vatleties of trees soch
“as oak, walnut, asage orange (hedge), cherry, anple ot any of Lhe pinés.

, Carefully cnt a cross section from the hranch so that vaeh slice is no

mote than ane ceotbielet thirk, The children need Lo be piven an

. opportunlty to examine 'sliers rom a variety of rees. Yote the riiigs,

the teslure, the color, and the suell, Cbiain an assortient of
sandpaper and Tet the child discover which type gives him the smothst
flnished product, A variety of (fnishes can b nsed such as oily virnish,
tacquer each providing different characleristics 10 the wood, Lot the
ehild experinent with the conhinatons of wond, sandpaper, and [inish to
iive hin a final product he Jestreg? He then may suggest ways ol using !
his product and ways of mss producing wore Like {6 The whole concept
of prudoction and asseably can be explored with gipgested field trips 10
atea plaits ubore ws production 1§ a way of 1ife. ‘

U'nm fatimologist v

Insect Studivs in Lhe ravine are linited to the day or days the site 18
visited. As the seasong nrogress, a constant p:ngrnnsiun of insect
specles becone avatlable Tor study. The child may hecome curious
enough to start a collectvn,  The actlvities which follow suppest ways
of killng insects, ‘ . Co o

T“r‘ﬂjjjjpg_jﬁ[: fhtain a large onenod nauth jar wide enouh Lo hold a
Lrge buttertly without erushing 1ts wings. Mix up abont half & cup of
plaster of Faris aud carefully pour the wixlure into the Jar so that it
does nal splattor on the sides of the plass. Lel the plasier set for an
houe, ghon add a fow drons of foserticide allowing 1t to soak into the
plister, Close and labe the jar POISON, '

: \ p :
When adding the insect, repove the L1l and quickly transfer the creature
to the-killiag jar. Close the 1d and wail about 20 ninutes, Alter
using the killing jar several tines it may be necussary Lo add some ;
additional dnsecticide, ‘

Nisplaying the Tnsect:

Rahy Food Jar: tlabel the insect by placing a nin through the body of
e Tasort and then through a steip of paper on which you have printed
the mime of the ereature, Glue. cork'to the inside of the baby food
Jar lid, mout the {nsect and bin in the cork and screw'the 1id on the o

jar. ' . ' ‘ ‘

fﬁwgwq:fmmn(mwlnLMlmHmmﬁtmdmxmdpmm the mounted
fnsect on the rork. After powt lny a nuher of fascets, cover with
eloar plastic and seal e cdges, ‘ '

My

. hge Level:

4

Un huunlst
The plant lingdem of the raviue can spark the desire torgrow plants in
MHMMMHMM.MmﬂMmmemmwm."

Fron Seeds: Fxanine a variety of seeds such as beets, peas; béﬁES'

lettuce, corn, pumpkics-uced seeds ~ nuts {hickiry, walnut, peanut, of .

-~ acoms), " Try and set-up a classification key sinilar to the one |
suggested In the insect study, Characleristics that might be included

|

are length, width, velght, color, shape, and the nature of outer shell

Bxandne nature plants, can you locate the seeds? How ere the seeds 1
protected? . low are they fisteibuted! Now many seeds are there an\?ne

plant? ‘ ‘ .

Eél@lﬂﬂEiﬂﬂ: The folloving varlables can be explored: \
) Amount of water . . I \
) Tempotature
"¢) Soil characteristics

d) Light ’ .
g) Presence of pollutants (detergent, perbicides. pesticides)

Plant Crowth: s the sceds gerinate mature plants can be geown and.
again a varlety of experinents can be conduéted looking at the folloving

variables:

a) Light
b) Water .

< ) Tamperature . , o
d) Color of Jight (Use diferent colored plants) ‘
o) Spinning vs. still plant
f) Fertilizers . ;

Hote Seeds: As the plaﬁts mature they.yill produce sceds which can be

reid Tor successive pencrations studies. Some questions that night be *

explored:

a) Does an albino seed produce an albino plant and are
successive generation seeds albino? - ' '
.b): Docs 2 seed Fron tall plant producr 4 tall plant!
¢) ¥i11 popcorn and corn €ross fertilis
d) Does ‘a hybrid plant produce fortile sceds? Do the seeds havs
the same characteristics ag the parent?
¢) Gan you £ind a seed that has to be frozen before it will
getninate? -

vCutting : Some plants do not produce seeds but grov
from roots or from cuttings, Find samples and
. tey your success at producing these plants,

Skills Involved: Vigual discriminaiion, visual meméry,'language
' developnent, classifying, labeling, measuring.

’
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Experiences with Hultiple Types of Handicapped
‘ Fre-College Students in an Integrated Marine Science
N Field Program

- B.C. Reller, Jr. and Helen £, Kelie_r. '

Several years' ago, while conducting pre-»colllege sumet progeans in the
: life sci_ences,,it wag observed that few, if sny,“handicap'ped students occurred
| among the final' set of selected participants, Selections.of these students

vere based on several attributes such as: Sequential Testing of
I‘Educational Progress (STEP) scores sclence course grades Pre~ Scholastic

Aptitude Test (PSAT) scores, 10 level, etc, alongurthpot‘her,aspects that
- thc_‘students.presented (for example, samples ofuriting, reasons for .

venting to attend the progeam, their past year's reading list, etc), Little

attention was given to the fact that there were oaly one or two handicapped
participents. Hone of these handicapped participants vas sever,ely

T handicapped, AL vere slightly or"uoderately handicapped. Duting an
evaluation of the summer biology pre-college proprams for outstanding

. University
: students at Hest Virginra/ (Keller et al, 1977) it was confirned that there
_ were, indeed, extremely,feu handicapped pacticipants, Followrng that

dnitiai revieu,l 2 survey wis conducted n 1975-of the 10 Student Seience
' Ttaining (85T) prograns for outstanding Ipre-college students funded by 3

The National Science Foundation. The objccti\ve of this survey vas to
) asertain.qthe proportion of handi‘capped participants in the various NSF]SST
prograns. The results of this latter survey showed that there was 4 16 to

'_20 foid 'deficiency min handicapped partlcipants ag compared to the

(1) The difference in these estrnates rcflccts the range of estimates
of hﬂndicapped {ndividuals in the general population,

]

proportion of handicapped individuals in the general population It uas

. noted hovever, that the teason for the deficiency uas not due to the

selectio process of ‘the various SST programs, but vag due to the fact.

)

© that very fow handrcapped students applied for positions in the prograus. '

With these observations, and uith certain othet pieces of inforuation,‘
2 proposal was subnitted to The Nationsl Scionce Foundation requesting
support for a special program 19 the Narine Sciences for outstanding

handicepped pre-college students: The progra‘n funded by NSF, was to be

. carried out at the iiarine Science Consor fn's Wallops Tsland, Ve

/,'i

facility, and was for blind, deal, and orthopedtc handicapped students.

" The progran s succossfully concluded on July 29 1977 with 23 handicspped'

participants conpletmg the program. The progran started with: 24 participants,
but one of the severely handicapped orthopedic participants returned hone on

the third day.

' The prinary ob]ectives of this proJect vere to introduce outstanding
hsndicapped pre- college students to iiarine Sciences to d1rect1y interface
these handrcapped students with college'faculty, and to assess the success ,

and failure of varrous cornponents of this prograu as & function of the '

..various types of disabled psrticipants. ‘

The pproec was to operate the progran ina trad{tional scadenic

* nanner uith lectute, laboratory, and field experience acrsss three nej

toptes: Scientific Conununicatron and Hethods, Marine Brology, ind

Oceanographj. Yor the acadcmic portion of the prograrn, the 23 partieipents’” '

were in the Feld about 45% of the tine, in laboratory about 30% of the

tine, and in lecture about 25% of the time, Rach student.also had a “




woay -

conditions. -

.

“spectal mini-research project that he or she conpletedover-and#sbove the

- tegular presentations., Y

““It'is the {ntent of this paper t examine the findings, including.

g‘eneral‘inpressions, of the project in regard to its various ceadente and

non-acodenic aspects, ‘os the_y relate to the various types of handicapping J

IS

"DESCR, JTION OF THE PROGRAH

The "traditional" progran wae taught nsing lectuzes, vigual aids,

laboratories, and field experiences, with‘ certain nodifications such 4 the

- use of braille naterials and tactile models as well as by the use of signers

and reverse-lnterpret'ntors,

The contait of -the progren was divided rnto sub «topies under the
respectivc naJor disciolincs vxz., the sud-topics snd experiences for the
First mjor topic (Scicnt {fie Corniunioatinns ‘ad Heti‘ods) deslt witn

descr'iptions of the general constal area nedr Wallops Ialand, Vu.; introduction

- to selence end the marine sciences; seience vs. textbook writing‘; descriptive ‘

scientific nethods; hypotheses dnd their testing; design of experinents; types ‘

of 1ntormation means standard deviations, and rnnges observotionsi/ n

,descriptive exer.ises,,horricr {sland trsnsect evaluations, and the ironsect

~sanpling and analyois.

Sub-topics for the second major topic (iddrir.e bioi;ogi> i.nciuded: 20028
of the ocednI 20ne8 oE thc hay; 'nethods of collecting, it'ed"iEying and |
preservrng nau ® specinens sampling the varidns zones ior plants and
animals; ene: f}' transfer, trophic ievels anfmal hehavior,. habitat |
spectfical ,on; coostoi bird studles; Donax cldn migration norins physiology,
and: estuaring dynsnics. - Y .'

iy o L

E

)/ﬁ

- clanninp, fireworks, and hikes.

\
oo

aspcc(ts of oceanography, conponents o£ ths oeean aad’ coastsl wnters' AR

lSdh-topics for the third major topic (Ozosorvrephy) vere: general S

equipment used in oceanographic studies, inr odsction to meterology,

Kl

. visit‘to the Nodi.‘neteorological station; ii.‘i\'uﬂtmi‘i, waves and currents, .

tides and ~varfation tn tidel heights oota qiality and its assessnent, the

evolution of burrrer islands and the iorna'ion of beaches.

dlong with the scademic portron of i program (given above) the

participants were exposed to varicty nt non-acadenic experiences inciuding

beach conbing, sed ghell handicrafts, pooies, canoeing, uildlife filns,

5

‘.swinrnin‘g, tour of ‘NASA facilities, visits t.rnuscuns and @ 1ighthouse,

Three other intergal, oetivitis: wars 4)s0 perforned: 4 seninar on the

v

progress of their minr-resesrch je::ts a final formi! research

presentation, and writing "laboratortes" were held {finly deahng with how:

“towrite d scicntifrc paper). ¢

The nini-tesepzch project was 0. Emed ovie tie latter portion of the

sen.inar

program. iThel.projeCtS were short and vere uer.1ly conpleted in several -

v

doys but they vere seattered across the last “mi of the progran. - The

seninsrs vere based on the topics of the partiz ipants proJects. The

topics- of the compieted nini-resenith'projeots are listed below!

1) Conparison of Sand Grain Siz 8 hetnusn the Beaches of Assateaguc

(open ocean)- and Wasih Be1l ips (protected by sand barn)

) Sand Grajn Size tud the Jucurcénce of Donax Clans.

3) Preparation (inclur: s hroilling) of Herhariun Specinecs of the

. Blaits o the Do hr_eos of Yorth iialiops Island. ,
§) Respization Rates of Male and Fenale Fiddler Crahs at Two

D fEerent Temprratures,

2 OO

My /'u
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EEE ‘ o '
’ 5) Substrate Preference of Blue Crabs.

‘ 6) The ‘Nuuher' of Trees with and uitho,ut”culls on “Sun‘il end large |
| Scarlet (ak Trees o the heriné Science Consortiun ‘Canpus.’ |
' 1) The Importance of Vision and Saell. n KAlLifish Feeding
vfi) Envitonnental Preferences of tiale iilue Crabs
h) Tenperuture Tolerance of KiL)ifish,
1) '.Food Preference oi Slue Crabs,
" '1.17 "i'he occurrenne of ﬂpu_ Snniis in Low Marshes,
I12')‘v :Periodicity of Clan Respiration ll
| i3) Comparidon of Salinity and Temperature a Low and High Tide at
four D{fferent Locutions,
1) Teuperature Tolerance Rnnges ier large and ‘S‘na.ll Hole Crabs,
15) The i‘.ffects of Tides oh Sallnity,
16) Enuironni‘entnl femote Sensing, -

Y,

The dettvlty an ResLiation Rates of KilitEish i Dfere:
Types-of Vater, o
lB.i Root Depth of Sea Rocket Plants in Relation to thele Distance from
. the Ocean. o
_ v'i9) (olred Light Prt-fnrence of Fiddier Crabs, '
20} ‘_ The 'Density of Bnyherry ‘iiuqhes in Three Zones‘on iiorth iinliops Tsland,
Zl)"l-i’eeding Time Preference of the Blue Crab.
2) Light and Cover Pteverence of the Blue Crsh
~23) The B fects nf Temperature and Relative Humidity of Plant Dtneity
VPROBLEMS U3 T'rlE PRUGRAM
Aside fron the usual problems of Iopernting a sumer SST program, several
unlque pr“ohiemu vere moted. The najor problems were not concerned with the

academie aspects of the progrun, but dealt with the fi =,e_-tine portion of the 36

ptontsn. Because of the“‘severity of handicaps in many. cases (total

~ design and/or operate,,

birndness total deafness or wheel«chair bound) the stsff felt that'the‘e

'»

¥ an extrd degree. of concérn end attentiveness necessary for the participants

For exsmple, the .counselors uere not all signers and when dealing with the

desf purticipnnts this cnused cnnsidersbie difficulties espectally n the .

) field fctivities and In the sfter hours sctiuities xxcesnive dormitory

noise by the deaf perticipants caused problens for the other parti'cipents

in terns'of studyrng and sleeping. Free tine progrnuuing of recreetionei

, activities that vere u ilizabie hy ell particrpants vere quite difficult to

Another major non-acadente probien of the progean dealt with the lack of

air conditioning for the lecture and laboratory aspects of the progran. This |

"8 not, usuﬂliy a uniqUe problen, hcwever it can be For certain types of

handfcaps (asthmstic sme orthopedic etc.) Likewise, sleeping problerns in
the non- cooied dormitories lead to certain diffitulties (noise plus disconfort
vere ore of & prohien for sone specific handicaps as ccnpared‘ o others)

'ihe difficultres in the scndenic portion of the project priusrily ‘

centered aroind the;conmunication dificulties between the deaf and

hearing partictpants ad the instructore . Although there were twg

excellent interpreters and reverse- signers present (both science teuchers)
throughout the proguan, the dinletrc differences fn signtng, coupled uith the
generally pooe ievel of reuding skill unong the totally deaf purticipants
greatly hampered the articuiation levels from the instructor and textuai

¢

mtetial of the totally deaf students. The psce of the progren w25 sloved

’ snneuhst by these conmunication problens and certadn of the other {non~

\

totaily deaf) participants became annoyed. ’iheresesrch projects helped 5




sonewhat {n renedying this problem since the after-lecture, after-

laboratory briefings (i'n a reinforcenent sessidn by the interpraters) vere

cnly attended by those 1ndividuals needing further explanations The other ‘
‘ participants were free to work on their pro_]eCt if they so desired, during
this relnforcement session. The bliad tnped the lectures and used the tapes -

és-’ceinfnrcers to the lecturc "'c‘dteriai.- "Ah‘other problen, 'specified by the

blind participants concerned the lack of specific braille materials, but
fron the acadeni eve uations (prcscnted in the next sessmn) this
deficiency did not appear to significantiy_ hamper the tu;aily blind .

students.

EVALUATIONS N THE PROGRAM

"

Three participant evaluations vere perforned: 1) the description/
characterization of- the participants, 2) their personalitly profiles, and

3) thetr acadenic perfotmance.

PHYSICAL AND ACHIEVENENT CHARACTERIZATION OF THE PARTICIPANTS

The progcam {ncluded three generai groups of han'dica'pped"pa.rticipantd:
blind, deaf, and orthopedic While an ardent effort was made to recruit an
oqual number of each type of handicap (and sex), the: end result vas: not an
equal distribution elther for the type of handicap_y nor for sex. The
“differences in the sex‘propnrtinns could iiﬂve ‘bcen fiie to the interest

levels in Harine Science with prdportienality more males interested in -

" Mariné Science fn the general.population, There were fifteen students vith

‘h.enring disadi,litlcs, five students with visual hapdicapsdnd three with

W

-

infdcﬁiation there were only ¢ ominority students. Boch of these students

were extended offers to the p ogram but 1t vag not until the students arrived

at the Plarine Sciance campus t ‘t it wig realized that the one black student
\

decided not to attend, The rendining minority student, & deaf Americap

Indian, accepted and partimpate in the program

v

The science backgrounds of. th\students vete generally quite sinilar
having,icm the average, two previou scienec courses, These included
biolegy, gencrai sciencc, puysital—semnce earth seience, cr chemistry.

¢’ . A

The average science gride for the stud\ents wag siightly better than a

1 grade,

@

- The types of schools and academic hackgrounds that were represented
vere extremely varied and, consequently, \the indicators of general

acadenie: abilit'y were not a3 conplete as {8ht be dosired, Of the nipe.
i

students for whom .0 scores were availeble, the mean was 116.6.

Other scores were also {ncluded with the most comon, and useable, being

‘the PSAT scores, Of the six students submitting PSAT seotes, the averages

wete 46.) for verbal and 46.7. for nath,

PERSONALLTY EVALUATION OF THE PARTICIPANTS

] \
Pefsomlity evaluations of the pdrticipa‘nts pere done by the staff

who evaluated the students on the basis of twenty personality attributes, |

. These attributes were then grouped fnto three mcry-categories, all of which -

. i '
i o
were found to be scored abave the median (i.e., favorable) on the scale used,
: | .
The most positive grouping of students contained the attributes: friendly, -

. respectful, pleasdncj, patient, and cooperative, The ",second {ntd-grouping)

.orthopedic handicaps. Also, one of the tuedty-thcec students had'a dual
handicap, being both toally blind and orthopedically hand{capped (hc‘

vy classified above as blind), OF the 3 respondents to the recruiting‘

having intermediate scores consisted of the attributeg: courteous, ‘
: i

. - i 1 :
participatory, adaptive, respongible, -interested, helpful, persistent,

resourceful, and industrious: The third and most negntt.'vc ‘grouping of



‘students“included“the"attributes: se‘lf-nntivrrted'“'s'elf-dis:iplined-,-
consrderate wature, eggrcssive, and cdnpetltive Althdugh the data -ere
‘not evaluated ina fornal mannet, the three macto-groupings given above

"generally corresponded to the urthopedie, blind, and deaf; respectively.v

ACADENTC PERFORMANCE EVALUATIONS OF THE PARTICIPANIS

|

[

b Lt . . N . .
Ten separate tost: were used (each evnl%dting a specific acadenic
. . . ; F]

agpect of the ‘progran) in examining the varjous experiences uf the
'acadenin‘pdrtion of the program in order to détermine an everngd Student - "

acadenlc perfotmance level, The~| tests vere presented in both written and otal

6.

forn. The tests vere not signedv‘.although some questiuns vere explained by

‘h;s‘igning. After Zthe individual edﬂluntinns, the pﬂrticipdnts were

"di‘vided into Flve categories, acc|o'rding to handicap and to their

.degree of hendirap. The categories are presented in Table 1, nlonr

with the overall averngu perfornance of the group. The lowest values
. ' ! . o o

represent the highest (or best) scores,.”

N
R 0

profoundly deaf, partrcipants, had the 1ouest average scores it is not cleer

'uhether, or not the testing nroceduree vas biased (against the profound or .

/
totally deuf), especmlly due to the fact that thls group. had th eatest
/ “1 ET

4 .
degree of comunication dfHeulty. - o

o ’J '
- EVALUATIONS BY TRE PARTICIPAWTS ' . . | L e

. . [
iy LAl
i L

At the begim}ing, and again at the end, of the program, 1 ser-ies nf .
¢

eight questions pertaining to Marine Science were asked of the students, in
questionnaire fnrm, on a 5 point ranking scale,

/ i [
The eig t questione wera concerned uith'uhet‘rer Marine Science was:

fun, practi al of great value and did they like Marine Science, did

, they 1ike/£ie1d work should everyone study Yarfue Science, do they like

laboratory work, zmd could Marine Science be of help to the studeut. Thc

average scare for all questions, for both the pre- and post-evel_uatiun

vere above the nredian. Hovever, there vere three clusters of responses in

-v1~~»-r-profcund1y.or.totﬂllyi,deaf;.,reenectirc'l)r. Althnugn thetotally,or

S | . regard to changes {n the attitudes of the participants between the pre- 3

Table L. Student Acadenic Perfornance by Type and Degree of Handicap, '

- ‘y " Bree ot Fncielp and pnst eudluntions. The most positive changes observed occurred for the

Handieap (dogree of) Ranking N ' “werage Relative Score (1) | three, questions as to uhether Marine Science was: _1) pructical; 1) vas

Blind (partially) .- ° highes‘t I 1.5 fun; or 3) vas of great\vaiue. A:nid-g'rdup of three questions concerned

Hearing Inpaired next highese 4 AN o N o

(partially) . with: 1) whether the students liked Yarine Science; 2) liked fleld ¢

*lind (totat) @ third highest 3o 13,7 ' RN A
" Gethopedic nest to lowest ] 173 work; and 3) whether everyone should study Marine Science, were also - '
peai (roral) O et .11 LR ' o
. {1) e lovest scare is best.. - positively changed betveen the pre- dud post-cveluation, but not to & great
l (@) The tests vere usually brailled and the responses brailled, . ?

(3) This gtoup had an enormeus dLificuley (n veading and writing in the test nn_,extent as the first groupir.g. The f.inal group consisted oi two

envivanment (us well ag in the program in general). ) N o '

. Co ) . queetions which had no agprecable chinge. These questions were concerned

o —From Tebbe ekttt tw-pRrthatis-bnd-students-ha ;
' K ' ' , e with uhether Yarine Scienve coold be of Relp to the student and if the
best average perfornance. Theee studants with paztial heaving were second i) i .
‘ R : : . . students liked laboratory work; *Hence, the attitudes of all of the questions :

" {n performance, folloved by the cotally blind, the orthopegic, and the ‘ E ‘

. ‘ ST A .
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* . EVALUATION OF LEARNING ENVIRONMENTS BY THE PARTICI‘L\NTS o N
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. rhpular (an;ndndnqnppnd'partieipants) XSF pnn-college prograns togethdr a3

' quiee hours. Tms apparent contzadiction geengoto have come about betWeen

questions concerning the fact that Marine Sclence would be of geat help, o

’ lenrned-nnd tlarity, The remonses vere scored on'a scale ranging from * P

vas the general concersus of tﬁe'participnnts that the Jogree,of learnlng

v

[
o

about Marine S‘ci.ence nnpenred to,be positively chan'ged except for the o

\ ) . I

‘ ] .
N \ ,
. .

Since ;his pwgrnn uas the first of {ts kind, there Were unerous schedule

[ !

' . changes and hence, an appeatance nf a hnk of orgenlzntion to some students,

h acade d stud t.intneformofen ; -
e salale e 3 ewbted by A ; - It wes. necesnnry to nlter plans due to, oversights concerninn the handicap

N 0

' roblenn uenther ttdes and the coordination of equipment, vepicles, and

‘d‘\ ,

i Lo o
anonymous queetlnnnniref'et the end of the topic section (or the day), These
e - v, ' f _ o
: ) four {las ions: ent, diffleulty, the amobnt -
e dtl tnto} fnur f.lanstficatwns ! loet y i , vessels Jith the other Hs¢ prograns. The need for effee tive cooling of the

'0 ’ 0
. lab nnd dnrnitory roons was anothir chnngn ntmngly reconnnended by all

/r to 5. The resul‘n © taalysis divl.dd‘d fnto the three major g . oo

- ! . pnnticnpnnts. L ‘ b
f“““m"'l EW“FWH’C e, oty lecture and findsectnons. . : |

L Lo d fow’ individualngxpresned some difficulty with certaln of the
o Uelng%l "fun bnring“elmslftcdtnon the Tesponses indiceted that the “ ¢ .
i v ’ ' I acndentc rnntertnls quch as'the selentifle.method, ‘encr\gy._trnnsfer‘1n.w R
d‘field evpetlences vere the mont fun uith the lnbo,rntory ratlng next and ‘ o T
N ecosystems, end {n developing thelr {deas for the short research

ithe' lectures the, taast fn, T the'dlfficudty evaluation there was o,
. : . " ‘ investigations. Other participantn folt that the acadenic natertels

diference between t‘ne LeEturu nnd Eleld oxperiedces, but at the ”eeey" "‘ oo
- ghould be covered {n mote depth and shnuld even-be aecelernted These
. end of the scale, the Inbdrntnr {es unre ecored as belng the easnest. It L
S Coee T o types of conflicting recd ationg are, perlapa, the nnft\difficult to

' S ‘ deal with because some of the students are slower t:n grasp natertnls than
vag about eqd@l from all three sectionz. The clanity aspect! {ndicated that '

' ! others, ot only because of communication difficulnes (due to their
the Field sections were the most clear, the laboratories of iftermediate ‘ e ' . ; /
ok e . , \ ' various handtcaps) but also due to thelr variety nf backgrounds. Some were
larity, and lectures the least clear, ,' . , U o
ety e T o , o . "aigsteeaned” in regular high schools while others vere In schools for their
“a . t
' ' A ) I ' ! ! . / , i

C0 LV ' L : ‘ " unique handicap, although this seemed to nake a.diffecence , it vas not
SUCGESTIONS BY THE PARTICIPANTS FOR LPROVING THE PROGRAY - - I :

S ' S v fornally evaluated.

+
i

' . 1
~ The open-ended portion of the student's evaluetlons {3 sumnarized below. There were 4 few spectfic coments that apply to certain of the

. [ 0! » v
The most general coment concerned a desire to have the handicapped and

"

.

fas* (hence also the leetnrer § presentatnon) In the opinion of the b,
' . ]
h Lntegrated couses 4l s.ehv‘eral seudenk anted to have SCIBA divg . esngners/reverse nnterpreturs on stﬂE[ thns stndon; however, dld not appeat

.included as part of the progrnn'; While a few studénts felt that they should ‘ : ’
N ' . 4 . ' s . .
have nore: freedon nfter classtoon hours, there were many others vho stated 39 ) ' v

4 »

'that therg should be mote strdctdnscnpline and more smctly enforced e o o ¢ ’ u

1

. ‘the non=hedring (eanting no.e freedom) and the hearing studems (wanting more

progrnmmed nctivnfncs).v Other comnencs dealt with organization and scheduling,

handicaps. One deaf student felt that the~signing" dnnng*lcctures LLER it

.



In the course of the program evaluations, it was felt that it would be
useful to construct a rudimentary life function facilitation matrix by the

major category of handicap which would assist in future planning activities.

In Table 2 is given the initlal assessment of needs in 'a pre-college Mar ine

Science Course, according to type of handicap. These needs are those over

* and”above the usual needs of the "normal" or non-handfcapped student. Many e

of these needs would also be required for any field oriented program and
are not unique to Marine Science programs.

As experiencE is grined in these integrated handicapped programs the
1ist of special needs will be expanded. The problems could be amelioriated
somewhat with peer interiction. Ome of the bright spots of the pfogram was

the peér {nteractions. aspects ‘In which there was peer concern and assistance

throughout all phases of the program. L P
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Table 2. Examples of Resource and Personnel Needs for TeachingLiving Enviroment Equalizacon,
and Fleld Experiences for Varfous Hand{caps {n Four Educattonal/Social Environments.
These Needs Are In Additinn to Those Comnon Necds In Training Pre<College Students n
Marine Sclunce. '

S 1

dy v e laundryf

ARG 00 o0 organ]-
ation 1 rsonal and
aadee:

(1) For example, korn o wp .
clavs, sed ureh oo

—— . W

amplified telaphones

assistance in laundry,
| ussistance {n bathing

combinations of | - o

to handicaps’

: ’ TYPE OF HANDICAP .
Eavironmental | o Multiple ]
Situation Blind - . Deaf . . Orthopedic: Hand{ca,
"talking" calcrlator signer, ’ Eelp with equipment “combinations of
tactile models, braille | reverse-Interpreter specfal tables (heights | needs acsording
wnaterlals, recorders captional films, & designs), wheelchalr | to handiraps
Laboratory tactile graphica [ncredsed vge of agsistance
| assistants for tactile | 'visualy
graphics, assistance for
neutral{zation of
‘ dangerous situations, (b
and help with equipment
L hraille materials, signer, teverses | recorder or note taker | combinations of |
lecture recorders, tactile interpreter, {ncreased ' needs according
. graphics, assistance for |visuals, capzional films to handicaps
tactite graphics and visuals : o o
. recorder, asaistance In | signer, reverse- wheelchair asgistance, | combinations of
F@el“ description and tactile | [nterpreter tie down in beats & needs according
agpects vehicles, spectal - to handicaps
. : Lransportation needs’
ReadLngy reader or Optocon, captioned visuals, none for moderately conbinations of
and | brat e mterdals, supplement readings handicapped neuds according
Wounls larpe type with signed briefing . to handicaps
Y , apsefang ‘
- . ITERDAL % ').ce‘.‘.,lu,.meals...., e -signer-and revatses - | ugsistance: for meals, |
Yonehcadente ||/ 4°7 14 10 ErVeL, -l intorpreter for travel, |assistance in (ravel, | needs according

e el et

;g_

S utpdats avdy from dangeross flgh ot anlnal p?tts (e.g., shark tcath, cmab
lng Ay cails ete, ) C ‘




THE ROLE &’ "“iE SCIENCE MUSEUM 1N.SCIENCE EDUCATION OF THE HANDICAPPED
by Dennis Schatz
and Holly Overnran

Science museums ofﬁer a unlque resource in che science education of handxcapped

gtudenns that is often ovexlooked both by the school educator and. by the museun
AN
staff. This article is addressed to both of these audiences to encourage the\

-
. . }
greater use of science museums in the total process of science education for
Lo : . AN
handicapped students. . . \<
- N . ~\
Science museums are nacural 1ocat10n5 for resource centers that provxdo AN
inservice wozxéhops coucerning the teachinq of science to handicapped students . .T\\
'EHH"IB?"EE§65ftbties‘Eot“loan“offhdapted'sc]encé“acﬁivtties?"atdS”and‘appliancesr‘”“““‘*

The often unlqu. colleccxons, equxpmenc. apd tdcxlltles nf museuns can also offer

‘.sclenne experiences ac all anPls unavaxlablc in any local svhvol oxstr'ct. The

need for these resourzes has become especxally acute wxch the xmpleme\cat;on ut

PL94-142. This has placed a deswad on the regular ciassroom and Specxal education

N .
Mt C et N s
Q%ncher 0 become knowledjeabie about aids, activities, curriculum and twoching

P
tec..o%ques appropriate for children with diffetent handicaps.

_.There are three primcry wavs that s2lence museums can serwve the needs of

handicapped students:

1. Become }ocal resource uepters for demonstrating and/or disseminating

adapted.’aids, appliances and curriculur matzrials: secommend resource irdividuals
“

who are interestéd in woxkinn wivh handicapped stwlents, or have:approprlate science

‘materials for use by handicapy-d students.

2. Provids Ln service workshops for both rcrular classroon teachers and special

education Leachers concern.aj rechnxqueq anrd maLarLals for teaching handicapped

students, cspec;ally 1h a mainstrean situation.



0

3. OFfer museun programs which are appropriate for handicapped students, AnmmwMHwM%wmmMMaMMWMm
and actively encourage participation by them, ‘ the sclence nuscun should nake available for loan science activities adapted for

handicapped students. This should certainly include all commerc1al curr1cu1a .
1 . | '

A§.ﬁ_§§§9§5§§.§§ﬂ;§5 | ' | ‘ | ‘ o naterials available (We and My Environmen, Science thlVltltu fot the Visually

there are a nunber of soueces for a§apted equipment, such a?‘the nmur%caﬁ o Impaired,.etc ) and should be augnented as the need arises with other materials,
Foundaltion for the Blind, the American Frilntin'qﬂl}louse for the Blind, and the. R olther aesigned by the selence museun staf or located thrbuqh the national
xnd:vidual §tate‘f clearing houaes for materials purchased from the Anerican Printing . resource center‘(ﬁCEMMH), or the mysnas oun list ofiappropriate matérials,
HmmTMmunmlmﬂMM&wmmmMmuwmﬁmmoﬁMMMs | ; AMLmomMnﬂummemﬁmwMﬂmMwaMMHMm”
appropriate for varlous types of handicapped students [Sclence Aetivities for the includihg such ftens’as brailled th‘em;)metern and microfllic'.he or large print
Vlsually Impa1red Mapting Science Materials for the Blind, ‘Seierce and Art for . o capies of activitios foryvisualiy {mpaired students.

WMMMMmMMMMMMMWImmmmumudmmmu

mmmmmmmmww_ :

2, have reported porsonal adaptations nd. equiprent. or curriculus, (Tombeughy Kavtnan, ... .. ...

v

BMWMMMMLMmmmmmmmmmwmmm”mmm l.ummﬂMﬁmMmhMmMmmeMmmHMMm

lists of .adapted materials and infomation o curriculuﬁ fsuch as the NCEHMH in o teachers and <tudents; . ‘ : v

|
zammmemmMmmmmmmmmmMm
. o, \
3. general consultqtion services;

Ohio), there are usually few, if any, gotal resource centers for teachers where

they may find out about the existenge of the‘ﬁaterial and also get information

MWWMMMmmmmmmwammmwmwm- LMMMWmmMMWMMmmMﬁMWmL

vital link in connecting the existing materials and, activities to the tacher efueation centers, other misems, scaut Leadars, ete.

in the' classroon, . ﬂMEMWWmMMWMme&mmmw
youth spend much time in communlty and/or recreational proqrams, includ1ng SURmer

v

It is costly for each school district to provide the in-éervice workshops camps, and after school programs, The Lntroductlon of science act1v1t1es in these

and dissemination of infomation concerning science naterials for the handicapped infornal. Learning situations can often be the mst reiaeding and intarestig

MWMmmmmmwmmmmmﬂmmWMMMLWMmmms

already function ag a science resoutce for the comminity onlmany aséects of seience ww's‘

education, and they often serve a large region of a state, or an ontize state. Housing- of rcsourﬂe canter in e sc1ence moseun Leads logically to° the s1ngle

 Thus they are an ideal, cost effective location for housing resourcé centers most important service that science museuns can offer, infservice workshops con= |

concetning science education for handicapped students, [ vending upon the local "mmmmmwﬁWWMWWWWMWWWWWWWWM

and state distxibution systen for itens subﬁ 2 closa-circuiﬁlvideo systens for ' 43_ " offered through local college and universities for those teachers 1nterested in

"

‘memwmmmmmmwmmmmmmmmm oMmthMMNMMmmmmmmmmm

available, or at least available for use during in-service wokkshop. . I museuns to offcr in-service programé for their teachets, These vorkshops may



. ‘ ¢ n N ' ' N
vary fron single afternoon, 3~hour wor‘kahop to & more extensive multiple session easily accomplished using the aids, appliances and skills developed as part of thé

workahop. Many sclence museuns are'alfeady familiar with this type of in-service science education for the handicapped resource center,

program {n the. areas of elementary science and mathematics, or specialty areas In addition to making more specialized museun programs available to the handi~

' . ) o
';uch 2g archeology or astronany, . - capged, 1t is important that the science museun analyze its prdguans at all levels |

1f external Eunal'ng can be found, the science museun May wint to arrange a more to encoutaqe qreater use hy the. handicapped. Science museuns need to nodify old

comprehensLue in-service mechanisn for the entive area they serve, An effective

exmbxts and develap new exhibits shich give multi-sensory mputs. Programs

tectnique far dolng this s to aczange a thres to Eive wéek sumet wozkshop that at the elenentary school level should especxally be nage mvmng to handmapped

students, for it is during that time that the students are exploring and nolding

traing leadership,lndlviduals to give sinilar wotkshops theoughout, the local area or
s .
state, These individuals would meat aily dgrinq t "0 5 veek period to obtain thelr future interests, An elenentaty level studont fascinated by a sclence progran

infomation on'materials available and tachniques for using these materials.. They ¢ 15 2 good candidate for the spec'ial high school class. In many cases it will not

would also learn stratagies to ‘give sinilar workshops,

only be r‘.‘.???‘sﬁiiy.ﬁ?mli'.qépﬁ, and modify the program, but it will be essential to.....

During the following school year, these individuals vould ofter vorkshops on actively encourage participation by handicapped students. At the pre'seht t‘ime':

the school distict leval to reqular classroom and special education teachers ‘ landicapped students do not conslder science museuns as natueal places for becominy

concerning the m.xtc;iais they studied during the past_sumnr. They also continue involved, Therefore, an effectwe advertxsmg of prograns available mll b

to act ag Jocal resource people throughout the year for the teachers in their necessary to get their participation,

1

' Pinally the Science Center becones a logical place to develop seience career

" infornation, especially since science myseuns continsally work with scientists

vorkshops. e developnent of such insorvice prograns, no matter how extensive,.

v
'

would complement ‘.mcly, and make known the resources avallable throuqh the science
1
muse\m.

\\
C o

' in the community in the development of all their prograns,

HUSEL]! PROCRAMMING PLICATIONS Rk SCIENCE CENER STAFFNG 4D FU.\'DING
S ' o "‘ ¢ |
Hany Sclgnce centers have collected materials and equipnent «hich. allow then l, Implumer(catmn of the ¢ rogas outlined zbove not only require the comittnent |

I
oE the scmcnce Ruseun staff, hut hmng of e staff or 2 change of assignnent i

. the present staff. It will also require the allocation of fuhdinq to cover the :

"to offor unique séience experiences for the students, Tho Oreqon Husewn of Science

nd Industries knu,.cunce research programs for highly motwated high ,chool

students that. allow thLm tp do axper inents and use equipnent not available in the

5 . ™
" \,

tost of the program, If new staff is hired, this would be avery appropriate tine
schools. Many science Husedns. ﬁa.ujp archeoloqical or biological artifacts, or have

to inplenent an affirmative action progran to hire handicapped individuals, .

wpensive cquipnont, such &s an slictron ni frrnerona ox nlanetarium, thy

‘ that ave o Funding of the program outlined above is substantial for at least the First 1

wvailable in the schools. Many sciontists look back to thelr involvement in selence ‘ 4 4 to 3 years as materials and equipnont are required, musewn prograns are adapted or

nuseun special prograns as a key. motivator in their career in science. Science . developed and extensive vorkshops started. Ve ar presently pursuing funds fron )

museuns need to make such prograns accessable to handicapped stucents, and this can be the Washinq‘t'on Stato Su;lnerintendent of Public Instruction to.implenent such a



progrun smular to that above, We rccommand science museuns pursve similar Eunding

in their state. After the mmal few ears, ve belmve that the cost of comnumg

" guch a progean can be incorporated into nany science nusaun's general budqets, o

passibly augnented by foe for sexvice abrangenents with local school districts
and/ur state agencies.
. An essential component oE qny progean for the handicapped is]the contmuous

imput from individuals in the communlty #ho are handicapped Gand/or\ work with

' h;m'dicapped studentg, hn advisory qroup including reqular classrc;cm and special

education Leachers, handicapped adultsand-students, and local scientists can help

N

in giving appropriate direction to the miseun's progran.  Bqually inportant, these

individuals can help in informing the ‘comnunity about the progran's existence.

Science museuns are now'[n the position to offer a tnique service to the education

conmunity.  Heither museun staf or school educators should pass up the opportunity.

|
\

-

AN INTEGRATIVE MOBEL FOR PREPARING RFGULAR CLASSROOH
TEACHERS 70 WORK WITH HANDICAPPED -
" STUDENTS Iy SCIENCE

DONALD W, NeCURDY

NmahmmhmﬁlimﬂmmeMMHMﬂw,
mﬁmmmmﬂwmmmummmdewwnw

04147 yien President Ford stoned the measure on Nor, 28, 1975,

mnmmmhmmmwmmmnmmmummmw

- gation to help schoo districts raise the quality of education’

mmMManmmmmmmmmmMmamﬁm‘

 ddof excellence and portunity,

RmMdewmmmehmmMWHmsmﬁr

mmnmmmmmmMmmnmmmmmms

' 3 other chldren - that ¢ Myuewhﬂwfowmnwnmmeg

" nust e nodified accordingly.
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classroons, Under the.principle of “least restrictive" environ-

pent, marginally handicapped children will be the responsibi]ityl

- of the “reqular” classroon teacher, The special education teacher:

-will becone a "resource person” who wi]l help the reqular taacher
with diagnosis, prescription, and the identification of sbegialized
instruction materials.

Institutions of higher education ha\)e responded in varibou's '
Ways to the challenge of preparing teachers for working with handi-
f. capped youngsters, Sote states (e.0., Misseurt) have fandated
tourses L pregre teachers fof‘maihstr'eam" W, |

At the Uitiversity of Nebraska - Lincoln, it becane apoarent
phat gstablishment of 2 'spedfic Eourse relating to Athe educat ﬁn
of thel handicapped in the regular classroom was inappropriate o
severa| di‘mensiunsu The most  cntical of these was that a sepi-
rate course would be pﬁi]osoohical]y inconsiétent W.ch the. concent
of regular education participatio'n :in the education of the handi-
c_abped; tﬁis Would tend to perpetuate a segregation of regular
education and special education functions. In light of this con-
sideration, an approach which voud 1ntegré;:e instruction and pfac-
tHoum expgriences i th handicanped students into the existing pro-
gram waslgeen 85 the best alternative. He havé‘chosen tn integréte
mainstreaning concepts, prinlcip]es; ans exnerigncés thmughout
the professional sequence, Fbr examnle, in the freshman level

"Introduction to Education" tourse, such topics 8 the historical,

L

3

Teqal, ané legistative elements of ke education of handicapped
young people are elaborated and discussed. The sophomare level

course in developnental psychology deals with selected physical

disorders aﬁd their psychological ramifications, This integration
b manifested most conpletely in the junfor and senior Tovel field

based conponents of the Secondary level teacher education program

shich Wil be described 1n the next section of his paper,

Competency Based Teacher Education - A Vehicle

for Preparing Teachers for Mainstreaming

~ For the past efght years, the Infversi ty of Nebraska - Lincoln
has been involved in the develoﬁment of & performa;ce/cometency
bésed teacher education progran, This program has been identifed
by the acronym NUSTEP (Ne'b.raska Un;"Versity Secondary Teacher Educa-
tion Projec‘t). NUSTEP 15 an attempt to build an integrated and

articulated profassional education program based on & set of con-

. petencies td which the college is conmit£ed. It consists of i

ning senester hour block of courses which are fused together into

2 sequence.of generic and specialized subject area modulés. The

content for-this block is special methods, lgarning theary and
principles, and a pre-student teaching practicun experienté. Stu-

dents spend approkimately half of the semester on campus in small

discussion groups, large group lectures, and ndividualized learn-

ing activitias, Microteaching'with peers is used as a vehicle
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8. Skill\cquistion Section - this section identifies vari-

ous pringed and mediated materials which deal with the
various objectives of the module and are available n
the Media Center or University Library.

A copy of the Individual Differences Mol s provided in

" the appe'ndix of this paper a5 an examle of how the MSTEP modules
are adapted to insure attention to the needs of Illandicapp‘ed‘chﬂ-
| dren, ?or exanple, three vbjective’é from this modulé e & fol-
lows: | | |

"The student will be able to identify at Teast one change

in classroon arrangenent thit vould facilitate mainstreaning

of handi capped individuals.

"The student wil] be able to describe tho 'bdtential modifica-

tions of moterfals and/or fomat that would factitate-main-
stféaning for individuals with handicaps.’

"he student wil) be able to describe at Joast tuo ways in
which objectives and assessnent procedures could be modified
to facilitate mainstreaming of handicapped individuals."
fn example:of i off canpus work sample fs s follows:
"For the off cambu§ work samle you Willv: |
L. Read the case of Mary (ary s a fictitios
physically handicapped youngster who is con-
fined to a wheelchair.) ‘

2. Mnalyze the classroom enviroment of your tescher

assisting setting relative to neeting ary's meeds.

3 hnalyze youf'teaching style, or the one(s) to be _
used in teaching your unit, relative to Mary's
© ngeds. i ‘

4 In your off canipus setting, dentify who would be
involved in a staffing/referral process for the
case of ary, and briefly describe their roles.

MTE In completing this work sanple, assune that Hery
i5 3 handicapped student who 15 to bé mainstreaned
in "your" classroon (one sinilar to your teacher
assisting setting) while you are teaching your
unit plan," ‘

iy

[t

A1 of the generic and many of the subject area madules co-

| iain references to various handicapoing conditions. Studenté are

required to respond in tems of how théy would'handh'vario‘us probe

“lens and opportunii' tes created by having handicapoed children in

_ the classromn,

| lh the sctence |_110du1es studénts are aske‘d‘to’indic_ate hmg» -
they would adapt various laboratory activities for students vho
are orthopé’dicaﬂy handicapped or students who are bliqd‘or vist-'
ally impaired. Students are also required. to éonsidef how the
selegtion of content and materials: might Ee influenced by thé pras-

ence of various types of handicapped children. The chaice of cr-

ricul materials. is another place where students must consider " -

thelspecial needs of handicapped children. " '\_

 There 15 very Tittle current professiona] Titerature i this

field, Recent articles by Neems1 and Baughman: and'Zoﬂman2 which

describe physical science laboratory courses for the physically .

imp‘aired and blind respectively are rare examples of work in thi‘g

field. Hore work has apparently been done at the e1em”entary leve]

“than in the second:ry schools. -The March 1975 fsste of Sciente

r—— i

and Children was devoted enti‘ rely ‘to.science‘f'or the handicéppeq.'

" hruce Yeans, "A Physical Science Course for the Visually
Inpaired", The Physics Teacher, Sept. 1977, . 333138,

2James Baughman, Jr, and Dean Tolnan, "Physics Labs for the

Blind", The Physics Teacher, Sept.. 1977, pp. 338-342.
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odert Guide S

Cl

Read the brablem Statenent and the nodule Overview. Try fo predict

the sorts_of Befaviors you will be learning in this module.
vad S O AR 2o F LS K SHPLES Wich descrbe o

‘tasks for the module,

by prtlula attntio to the ORK SWPLE CHECRLIST which foms the
basls for avaluation of youp work i this module. !
: |

"

| Declde wﬁether or not yoﬁ ¢an-complete the' 0N CAHPUS MORK SHAPLE.

1f you feel that you must first acquire more Tofornation and <k ls

- cunplte the tasks n the SKILL ACQUISITION SECTION choosng care-

futly thase ftems you think can helpyou.
S . )

A, Camplete the ON CANPLS vork sample usinq" the Vork Sample Checkls
25 an outline, -

B, Fi1T out te Hork Sample Checkllst and then attach the checklist

to the ON CAMPUS work sample.

“A. Mfter meeting 411, the criteria in the QN CAIRUS work sample,

conplete the OFF CAMPLS work sample in your TA setting.
B, Fill out the Tork Sample Checklist and attach the, checklist to
the OFF-CAHRLS wark sample. -

You will receive credit for this mdule upbn neeting.all of the -
triterda for all,of the OFF CANPLS work sample, :

o o
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Remenber when you entered 3 new class not knowing a1y of the other students, ”

‘and feeling uneasy. about how you whould behave? Remenber. the blur of
faces, so Indistinguishable at first, and yet so different after you became
 menber of the group? AS you qot to know them, the differences among
menbers of the class vesulted In your meking decisions, decisions such as
With whom to eat lunch, with whom to study, with whom to double-date.
tLSo_metimes those early decisions were good ones, somstines not.
3

Each tine & teacher meets a nev class the same éxperfence occurs. The
teacher sebs-a blur of faces, but after only a few c1dss meetings certatn -
differences anong fndividuals begin to stand out. Because student groupings
o tend to be heterogeneous, it 1s essential that teachers be able to make
appropriate instructional decisions for a wide range of student needs, As
2 result of "mafnstreaning-«wiich provides that mildly handicapped students
be aducated 1n the least restrictive envivonnent that meets their néeds--
the least restrictive enviroment for nost nildly handicapped: students will
.be the réqular ¢lass. Thus, the reqular class teacher may have an even
wider ange of student diFferences to contend with, The purpose of this
- module™1s to help you deal rationally with questions as:
y oL : :
"What sorts of differences anong students should lead
to alternatives in how | teach?" ‘

"When |- am faﬁed with & wide range of student diffcrentes,
- partieutarly in the case of having a mildly handicapped -
; Student in ‘the ¢lass, howodo [ adapt to them?"

w: j "tanlﬁéhave in such 2 way. thit gaLh"student Wil leam
© W\ potential?” : ‘ ‘

- Cleary, books could (and have been) written about fndividua differences
anong us hunans, Since we are tot writing a book, this module will focus
on ndividual dffferences along tio related dinensions:

RY
»

A The therbgeneous Rature of assroons 2572 wWole,
ind>'., e '
B, The unique needs of mainstraaned mildiy handicapped
students, ‘

N
r

N
AN
ot
o

Lo

w

-Module Qverview

. The oal. of this nodule 15 to e sure that on completion of the NSTEP

progean you wi1l be able 0 design a set of instructional experfences.

Which will enable you to give maxinum opportunity for Tearning to'every
student in the class, Inthe course of conpleting this module, you wil!
fnvestigate the. nature of student differences (both "normal and. nandicapped)
and how those differences may affect your decisions about bow a class should
be taught, Particular enphasts has been laced on teacher skills in adapting
nstruction for the mildly handicagped student who has been placed in the
reqular classroom, {.e., "mainstreamed, e o

HOTE

The tasks in this module will help prepére you to demonstrate the following

competencies (key conpetencfes are indicated by an *): :

- e

o * &

el i R e T P e
‘l\)ul-hwl\).—.wr\:.—-wm.—-.—-

1
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mmmmnmmmwmwwmmmmmmmmmn . S WWMMbN

in fndividualiz  nstruction. In the’course of this module you will be o awm%@%ﬁ?%mwhmmmmwwmﬁ
studying the pre. o; individualization 1n the broad context of the heter-  + . ', Tr
mmemmwmmwmmmmmm ' . SWBAT. {dent1fy at least

student who 15 mafnstreaned. 10 the O CANPUS WORK SAWPLE you i) havean s rmmmyamwmwmwwwmmmmm
opportunity to analyze yourself as 8 learner and as a professional fn the ! * ' L the referra) BroCess. o o
rmMMWImNMWMWWMmmMMMWWMy ' c 2. the staffing process.

mmMnmmmMMmWMWMMWMMMMWM : 3tmmmmmwmm
1n Jour classroon, ' , o
- SWBAT fdentify those persons who wou]d be- dnvo]ved in the reforral

9.,? and staffing process in an off canpus setting and be able to
‘ | : ‘_:dint;fy at least one respcnsdbdlrty for each person/role 1den
L " -
The Student i1l Be Able T (SHBAT) descrihe his/her preferred ,
made of instructional ingut. : o ‘
~ SHBAT describe bis/her preferred mode of instructdonal output. ‘ T
1] ')

g identify at least two 1nd1v4dua1 characterfstics hich :
nflerce Hisfter learning style. CL RERE -

\wmmmnmmmwummmmmmw;*-' C -
© L facitates learning.n their preferred style. o
2. fnhibits. earning in their preferred ;ty]e. : '

J S . : ‘ . : ,
SHBAT describe at least two wdys in hich the NUSTEP-program; ' TR ‘ o .
1, individualizes instruction to meet the heterogeneous SR o - S
needs of students.. v T - o o !
memmmmemhmmmmmw . L o
\ coall studentsr _ ‘ "

SWBAT ident1fy at Teast one change in ¢lassroom arranfennt that
would facttitate mainstreamrng of handicapped 1nddv1dua1s
- SHBdT deserrbe o potential modifications of materials and/or : o
. fomat that would facilite mafnstreaning for 1nd1v1duals with _ . A
. handdcaps . :

SHBAT describe at least two ways in which teachdng style could be
modified to neet the needs of an individual Tearner.

WWhmmuhmmwmmwmwmmmm“ms B d S ‘ j
ment procedures could be modified to faedldtatexmadnstreamdng of ‘ p ‘ : :
handdcapped 1nd1vddua1s . C Mo '
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+ FOR THE O CAWPUS ORK SAHPLE YOU WILL:

1, AALVZE YOR Y UALQUE LERE ST,

T ‘ ] T3S 1MO23UD.

"
v

o

‘2.‘ [t {5 suggested that'this work sanple be conpleted: in

|

meeting the needs of at least. two handicapped students.

ANALYZE YOUR FUTURE ROLE AS A TEACHER wha 15 a partici-

in your-discipline area (Spiral 11).

neeting your needs as Teamer.
pant n the staffing process.

sample.
“conjunction with any 7self-analysis" oroject you complétet

3, AMALYZE THE EFFECTIVENESS OF THE NUSTEP PROGRAN Jn
5, Ater viewing the NETCHE Tapes on "fnstreaing,"
-mainstreaning before attempting to complete this vork

(2, WALYZE THE EFFECTIVENESS OF THE AUSTED PROGRAN i
1Tt B essentfel that you view al1 three NETCHE taoes on -

i

‘o
)

(I |

*

i BuULtMOLLOS N:U Mﬂvm&EOU.

s



contains the foli- -

The work sample
Towing:

Supervisor

- MODULE VI
ON CAMPUS WORK SAMPLE

. ~Checklist con‘'t
LEARNING-ENVIRONHENT——NUSTEP‘PRdGRAH con®t:

~I1.

he following:

work sample

PR
Student
My
contains 't

Pescribe atheast two:examnles 6f how objectives

>"1.
" )
o o T BN Cams WorkSanple
| FOR THE QFF CAMPUS ORK SAWPLE YOUWILL: .,
| e BRI 371 T o
‘”m| R e   w“f¢wwmmmmwmmemmm 
R o - ‘ : relative’to neeting Maryis, needs, ~
L A YORTORNDG STUE or th et
' B - TMmmwwmmnmmmmMMMu ‘
- o 0 I yur OF Capus Settng? OEATIFY WO WD BE,
Lig 0 = ST e IWOLVED. IN A STAFFING/REFERRAL PROCESS for the case of
0rs > o / . " Hary, and briefly describe their roles.
R B |
DN P R /
e . h W
T E L3 b : :
Lra : 5 B . ME‘ ' o .
'Tj'gg S © v T Incompleting this work samle assune that Fary fsa
Bk B8 s - hendicapped student who 15 to be nainstreaned in “you!
580, ‘ o classroon {one sinflar to your Th settg) while you are
“Sfﬁ g7 s . \\ C - tedching your unit plan. R
e E L CON R
Brdy d 8 989 S LIn fettving the people involved in the staffing/
ﬁmicgg,n"fgg“- ' " refernal process use NETCHE Tape'#2 as a reference, .
8§.‘3: 0 gpagec ’ \ Note that in the OFf Camus setting you mey not be able
vo25 < SERERE C o a o Hdantify all of the roles/people presented in KETCHE
EODy egbenal o I . Taped, . o .
g cwrZ nURES ) :
gur = GRUEEE. *, T Tt
dm 0 f _emd3 . P ) . ¢
Y- ; FEULER ) . S
[ER] 0 3 ' '
wower wo e ) " -
aUEP. g eLodn )
qude & , WESE~ “
WoT W RuPEr )
YesE kLS cccn N ;
ngU'Z ngmmu . : v .
. 8 S ) : ‘ r v
" & Dfnanm o ! :
< Y S
d e | 0 . ,
. : X N _ ¢
v \V\\-‘\\;\'\ ! |
v" \:\\
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Superv isor

Checklist .

4 Apilon St

v,

Here you Wi find the skii‘ augusition sdurces “for both the On and 0ff ,
Campus Work Samples. You wil) note that the readings are grouped soqewhat
dfferently fron the pattern fn-the other modules; thej do not directly
. catvespoid to the headings on the checklist. Tt 15 anticTpated that you .
i1 view 1) thres NETCHE tapes (found under . Job Roles) before conpleting
| S o . the work samples, Also; you wil need to read the case of Mary (found n
. L IR : g S IR ) order to compiete the Off (ampus iidrk Sample.

sample -

. turneg into me -
contains the fol-

Jowing:

3

I, Heterogeneous nature of classroom &5 3 whole,

etc. )

Y Sdcioeeondmicand cuiturai differences:

1, The My It Spozed to Be, J, Herndon, pp, 25-60 (hdok)

“ A, "CuTtural Dffferences (videdtape)’ S

" A4, "What, {5 Foverty," Jo Goodwin Parker (article).

o instreamin The minorit ¢hfld in reqular ciasse otes (bdok)

L Unique needs df miidiy handicapped mainstreemed students‘ '

assSroom,_ .

Strenqgths are’
{(i.e..

would facili-
{How are the

Are they in rows, or perhaps .
for Mary.

. Tdentify at least one responsibility for each

‘of the persons you reported.

o

would ‘one particular
seating .arrangement be better than another?

Why? )

Idéntify‘fheir reading
» cite an example of how you

.would"adapt the text materials to Mary.

dification,. if needed.
I¥ Mary"'s

‘Describé the c1assro6m‘eﬁvironment of your off
. T

campus: (TA) setting.

o

" i Range df individuai differences' | ,‘

you would choose to evaluate her
ber , 'she has poor eye-hand coor-

iRH Psychdidgy for the Classruan, Gibson, pp. 377- 40t (bdok)
' ii " Interpretng Measurenent Stat{stics" and "Characteristics of &
" Weasuring Instrunents” (articles). SN
' iii "Mary Muitipie Handicep Assessment“ iarticie)

MODULE VI

OFF CAMPUS WORK SAMPLE -
the teacher +in-your (TA) ci

identify your preferred teaching style
main1y lecture, student notes, small groups,

Would you. give her a written test with .
I"-yqur TA -setting report who would be involved in

{ Remem

two ways

h Assessing teasher 1eerner styie'

of the physical arrangement that

tate the mainstreaming of Mary.

students seated?
her personal/social skills.

Describe at lTeast one mo.
in a cluster of desks?

Describe the textbooks.
level ,-and if.needed

e ”Leerning Styies," Haryland Tape ii (videotape)

Describe, if needed. at Teast two sways that you

_ would change your teaching style- -for Mary.

If you were

3 dobrdies @\\ o ;,;i
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‘ : T ) < L 1 Meinstreamin Exce tidnei Chiidren' hoi 16 iieke Itiiork. ,
Coe S I S Johe A, Glover and Albert L. Gary, po. 3657 Mookl ~ ~ . ..
Co I o dii.i Exceot fona] Children in Reqular Classroos, Meynardfc Reyndids

S A e 1 andﬁicdlmd. Davileds.i,pp o870 Thock), "

oniy a short time to write the answers?)y

1

2.
Describe
progress.
dination.
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: L Malustresalng Pystelly , S : :
B I o e . ' ' capped However, fields such as Occupational Therapy can help dn developing
LNE . Handicapped Studentst

S e ’ ' ' S ) o devicea and other neens to enable the atudeat to avetcong phyaical barriers, and
_ : Debbl Swazuk o : ‘ L
. f IR | ‘ .vocational counselors can help pave the way for euotional adjustment ad act a8
.i R ‘ . ‘- . ‘ . .
‘ P The toptc of natnstreaning has been in the 1ineldght for nany months. Due ) 0 betweena when difficulties mge,
; l 10 th‘e raceit passage of Laws which give phyeically handicapped children the, ' ‘ S L

. \ . It 18 unfortunate that society has takeu 80 long to accept the has dicapped
B right to receive i educatioa in the least redtrictive eetting available, oain- “

o . o indiyidual a8 an equal, 88 it leaves the teacher who ia faced for the first tine.
- atreauiug has been forced upon the public This pressure: from the governnent ‘ »

} o ‘ 'uith 4 physically handicapped child unprepared to cope emotionally or educa-
Y has taken too long to naterialize. Unfortunately, for years phyeically handi- .
! ' tionally. The etux of the probleu for the teacher 1s facing the aituation and
\ capped students have been subjected to aegregation in' apecial achoole uhere

\

‘ ' Adealing yith. his or her oM ,eootional reactions, This uua,t occur before any
fthey often received inadequate education, eapecially In sclence. Since thia . ' ' . oo o .

uccessful painstreaning an begin, .Initially, the teacher. may eXperiencea
working conference is on sclence education for handicapped atudenta.Iuould like ‘ T ! ' :

N o  fesling of {nadequacy due to a lack of familiarity.with the student's disability.
\ S < dircctuyattention to yhathelieve are the probleas, solutions, and bene- SR S T T oo ’
RN : . and not knoving what to expect with regard to the child's strengths and linits- °

L , fits. of nainatreaning phyaically handicapped childrer. 1nto the acadenic field of SRR S . N ‘
‘ . , : , ftione {a chi1d'e records may not alwaye pive an 'adequ‘ate description, for exanple,‘-
- ' ‘ science. ' . S :
: ' the report aight say "needs cuff for handling pencila end can write for tn
toeT IViEV minstreamine 39“931“519 alternative b BEEYEEM special o ainutea,“ but that uay neaa iO\ninutea wi,thalD ninute rest period folloued hy 7
, i ‘ ' educetion aettinge which T believe hinder wore than Eacilitate acience education e -reaumption of vriting for another 10 ninutea) Other factors include hoy much

T Iepecifically refer t the spectal education teachera "h°3° degreea enable ot the teacher beis had for preparatioa before the student aarrival what kind
. ' . \ : ,

‘ “‘.cmmmmmmmmemmmmmmmmwm vummmmmmmmemmMmmmmmm“
’ 'tl . " ) . } ‘-NI
B T | inatruction in particulat gubjécts unless a certaln ‘subject isafavorite- . and the emm to which the child'smobility .“ inpaired. "

. addition, the student 18 uaually faced with minimal Afnot totally abaeut, lab ' L ;o » .

A . . - The probleu of lack oE infornatioa, coabined with the teacher's owm neevous~

SRR equipdent and gpace, and vith inadequate learning conditions, .- : ' . P .
Coo Co N e - S ness about the on-couiag eituatioa, can easily conpound the teacherefeelinpa

Cot

. : S uel'cone‘aa safastreaning 1s, 1t “‘.’V‘e“hﬂm P““: probless f"f all . , Cof inadequacy. Teachera uaj be; afraid of phyaically b enotionally "hurting
| "llv 1‘W°1V9d' ks a WT‘WIUE“CE of long egtablished nytha, nany helieve thet the' - "the student uhile teaching. Since they do not undrratand the full extent of the
| . ; i: handicapped StUdﬁm eannot function phyaically fn acientific fielde. The PhY' S .- diaability, they don t know what liuitationa nay exlst, hleo. there 1o the ever -
(’ S sically handicapped student wy fn fact be SP““Cv have adaess la The henda, o preseat queafiou of how the student reacts to hia on diaability. eapeciully if |
- .' I and lack: coordination and control Thia {5 why they are lahalhd phyaicallyrhandi- 57 ) T o - b ., |

. ' . ' ) ' ) ) , I
¥Mhe preparation of this paper vas eupported iu part bya grant frou the = ' ‘ ' . o o ) o
National Science Fouadation Ly \ | o ‘ oo




;“it le.newly eequlred dueto accident et recently diagnosed disease. Teachets
fmmmmmm%mmmmemmmmem

ﬂmmmmMHWMMMMWMMHMWMMMm&

‘:‘nvercuning feelings of inudequecy and fear 1e 8 priority, If they are petnitted |
:litu nilsheoon and become threatening, aud the teacher feels be'ls not being assfsted
5 hy deeling'pruperlu vith the situation of uainetreanlng'the phyeichlly‘hundicebned
;‘fchild anger uey develop anong all invulved - schnol persunnel, parente and

‘ laat but tureuout the hardicapped child and hls felluu claseuutes‘ The teachcr

f beglnu to Eeel the school hag carelessly thrust hlu into an- unreasonuble situa-

u‘lnfuruutlon abuut the child, the enild's parents, and their euotiunel ad phyeicel

: etrebulng uegine. , -"-1 N | L L

:MmmmmmmmMMMMmMMdmmmmmMm

‘MMMW%mmmm&mmmmdmmmmmmMe
" for'bth und‘prepure rither than ehucl the eyeten."The teacher can bectne:

A . h R . .
‘ acqueintﬁd with the child, his Unitations and strengths, develop familisrity

the eeueeter. but- the physically disabled atudent wlll'notvfeel a8 alienated wlien

.thmyWWMuummMMMMMMWHMMWU :%h v

memMMMMHMMMmMmWMMLMWb

Such situations can becone qulte dungetuue euorlonally lf aot:dealt th properly. ‘ie“°91 " B K N\

* Sinee {15 eeeier tu Leam and teach 1f the uuthine relatlonehip is sound If the echeul provides the teacher vith orientatiuu before the arrival of
the hendicupped student, invulviug vltul medical and peyebulugical Infornation

on the disability the student hee. as well ue infuruutiun ebuut reepurce ersunnel
and prograus thut uey be utilized the teacher's feats ay be alleuiuted I
‘Yelleve o cotloquivm etyle Hscusston would helu the participents explure‘their

,mmmmmmmmmmmmmmmmMMMMmh

‘tMmMuWWmMmmMMMJW@MMMMMb

.MMMMWMMMMMWMMMmmmj ‘ hmmmmmmw

] school, the parents, and the child 1y juetifiuble If there 1s not swstantiel ' . o

) S mmwMWWMMWMMmmMMImmMr

. then to fecl surry Eur dieabled etudente ad give then mare freedon to uiebehave

"

> ubility to hendle the eltuutlon and runeultution {s not urranged before wal- :

\ R han the nondlsabled studence. Thie n breed cuntenpt "and: jeu10usy euong the

Wy - - T . etudent 5 nun-hundieapped peere. Thle deeire to cuupeneute for the etudent 8

Once parente. children and, teeehere ure o a conuultutlun basle with eacn

tlal danage surely eurpaeses the beneflte

rulll begin to-prusper. lnfornal meetings between the teacher and the‘purents

, , o - of gteet inpurtunce in teaching any student, and especially the physicelly
hendlcapped, {s ueintulning huuur.. Huuut ie uunething thet o "t be teught or
 learned thtough orfentation; 1t. fust hag to come from within, but it neede to

be there for the teacher to get through the sany fruetrating situations that he

with, the dtaability, and ke any physlcal changes needed n the classroom before : ' ] M . N
‘ ‘ L . : t oo L or she will face when nainatreauing the physically handicapped. There will be
the first day of classes. There are always changes made during the coutse of ‘ ‘ E v l
o S L tines when avkvard situations will develop and the devices used to overcome prob-

1éns backftre, Tf the situation calls Tor a Laugh, everyone should feel free to

'0

goee on the teecher, physically hendicupped studeat, and his peete, with the help

nf cunsulteute, can uork together and find solutione to the prubleue they expes

physlcel hbndlcap ulth uore fteedou in cluse nust be overcone because the puten~ -




‘ /h expr_e_aa:lit. Ican"t‘expreeaenaugh that everything cannot be taken seriously.

“
U

Ladn [
“

When the phyaically handicapped are aainstreaned {nto science classes, it - ‘

1

18 not only the teacher who {3 confronted by problens. Nen-phyalcally handicapped

. students are alaa faced vith a lot of new enperlencea when the dlsabled are . .

incluled {n thelr classes. Sone of these experiences‘ may seen overuhelningto '

oY

the non=handicapped students, First, they nay need to gvercome their reaction

. to the outward differences botween some phyelcally handicapped and themselves.

. help b doing evoerinents, The teacher night assign all the atudenta including

. extrenitiea or a sensory handicap and may need to borrow someons's notes or have

Soaetiaee these d1Sferences can be quite grotesque by soclety's etandards, and
they may be frightening and revolting to the non-handicapped These atudenta
need to be glven tine to cope with the phyelcal differences in thelr peer They

need tine to realize that thelr peer nay look different but that bagically, the

student 18 the game aa them, with ainilar hobbies dkes, and dislikes, aurpriaing o

a8 1t nay be to the "ehelterad“. nan-dieahled.

To help factlitate overconing teactinns‘ to physical differences, it vould

" be beneficial to all concerned to have & student ‘orlentation as well ag otien

. tatlon for teachers, Ideally, this orlentatien would occur 'before the etudenta"

flest day, If the nalna'treaning takes place after the begtaning of the nev schoal

year The handicapped gtudent- could come in and everyane could get better

acquainted. The students could dlscuss thelr own interea'e| and explain to the

)
new student what they ve been leatning in class, Also durlng this tize the
teacher could explatn hat 1s expected ufr the ’atudents‘ in the class, for exanple,

doing an experinent each week. Thia tine would be excellent for explaining lint-

tations that will occur In the scence claaareon and finding solutlana to ptab-

© lens, For exanple. the student ey haue weaknesa ot apaaticity in the upper

!

: ‘1.‘\('\ IR
N ‘ YV i X

N

the new o, to- think of some ulternativee for"doing asaignnents, experinenta,

and 80 on, The teacher could also aak for volunteers to help the student when

needed| 'l'hrough such a atudent orientation; the awkwardnees .that 18 expetienced
. . X A
hy new handicapped students can be eased,

b
-

Great enphaaia st be placed upon helping the students overcone thelr fear ,

of huttlng‘ their physically‘ handicapped peer They must realize that' we don't -

break that easily, and that 1f the student feels there 1s a danger of being

1

injured, he will volce 1t ta the others, I enphatica"lly feel it {5 the dtsabled ”

stulent's Job to be Frank and open sbout the disebility and ~lts\ l‘initationa. If

the child Laarns, eacly, as-trite as it may seem, .that "honesty is the best
' . g ] ! !

palicy," he will have a better-chance of belng: accepted for who he 15, . person

*who happens to have & di_aability.

nnather reaction non-phyaically handicapped atudenta nay shov 1s testing

- the new student through ribbing and hazing. They want to see 1F thelr peer will

fight back, and if he has spunk, Like all children. they vant toknow 1f this, -

v

new atudent likea 0 be kidded, I feel thia 18 goad because 1t enables the handi-

capped child to interact naturally with hia peers and enables all to becnne more -

‘

at ease, 'lhe students are in schcol not only to receive a sound aclence educatinnl

but to learn abnut hunan nature, to better understand thenaelvea threugh inter=
ol :
action with nthera. and\ to leam how to get along with others. ut T vould like

| to ilso etréaa that the teacher should be ready to intervene if 1t appears thaty.

the other students are hec‘aning eruel or that the ‘nandicapped child s not able

to handle the situation,

\

Now T would like to diecues the handicapped student § reactions to heing ‘

nainstreaned The " student nill he a8 nervous " any new atudent, but his anxiety

 pay beuconpaunded by hia true "i1fferences." He doesn't know how the other

123 X N



nmmmnmnnnMMmhnwmmmmWh“mmmw

raeeed by the dioebility f 1t hae aspects that are not soclally accepted such

L the drooling that cerehrel peloied children often exhibit or oeensionel {ncon-

tinenre caused by certoin eonditionr /- In such inetnnoee. I auggeet thet the

1ummwummmmmwmmemmmmmL

He night ike to help explain_it to the class, so that .the othets wlll understand

that 1t 18 beyond the student's control.end learn to accept hin for vho he f5,

MWMWMMMMMMWMMMNM
prevelent enong hendicepped otudente who hnve gone to speciol schoole where
thoy live s rether sheltered uxietenee. There in very little threat of failure
thero. and conpetirion ie proetlenlly nil.. This {5 one of the worst aspects of

hmMMMMmm.MMMmMMmmwMMmWMN

until he goea to rollege thug nnking rhe transition froma epeeiol school to

”eollege P exceedingly dilfltult resk

il
\
4

Yo

nmmmmmmmmmmquWMMWmn
rmehmmm.MMmmmMWMManmmMMMm
Cbetter fn reguler‘pohool eettiug. where'the,chlld 15 usually thught by n‘
‘tencher’who has expertise 1n sclence cather than a degree in speclal'education
The ehild,e tear ‘of feilore io‘quite,rehl.to hin;xnnd fallure beoones mre
preheble the longer the sehoolslwnlt to do nalnstreaning, As it {s now. very r
nrmwmmmMMM@mmwm@mmnmmm"ﬂ
| or physloal stlences 1f they have ettended speelnl ochoole;

v

AWHMMMMMWWMWWNMWMMM‘
mmnmmmenmmmummmwmmmmmmm
# sclence coyrse, the-tenoher:een develop hin inoependenee. This can be achieved
through loe‘eost envlronnentol changes and the‘use of helpinp devices In the lohs. Bn

. —

cm%ﬁMMmMMMmWMmmMmmmmwm

ummmmmmmmmmmmwmmm

|
nent slnulteneously, they need only to follow their pertner who has otationed

for example, an arnernielng devlto has recently‘been invented\by John Toulton,
a etudent at Reneeelaer Polytechnie Insritute,to help 1 blology student otrieken

with nuoculer dystrophy. By Just uoing his fingers to operate 8 auteh uhioh
-

——— |
controls the orn~reiaing device, the etudent 19 able to raise his aro to pour "

liqulds in the lohoretory. ks a reoult of thie lnventionI the student wlll he

P §
hetter able to ectuelize his hope of beeoninp 8 phyaioien. Archltecturol berriere
In the selence eleeeroon can be overuhelning to the hondiéapped atudent, but

o
b
there ore esey solutione to these otherviee catastrophic problems, For exenple,

studente uho re confined to wheelehelro find it almost impoesible to uge the

mmmmmMmmmmwMJMMMm

overcone by the use of portehle ramps that the etudent can ehlel up and slt upon -

in his wheeleheir on g platforn equel with the table, or by e of a hydreulic | '

.
punp ection to' heighten ot louer tehlee. ‘ ' b E |
. ‘ | . | o
nnmnm@mmwquummnnmmmumWa ‘ ‘l
MWMW@WWWW“WWWWWMM®W“ 1
umﬁmmmmﬂwﬂmﬁmmmmdﬁummmmmwmh ‘l&_
mmm“mmmnumummm.mnmmmﬂnmmmny4'\
pairing the hondicepped student with a non-hendlcepped peer 80 that they can eo " ﬁ \
umMmmmm.mmwmeMWManMMMmMMb‘"‘

‘ I

3

. - ‘
pertner vhile the:deof etudent ean stand opposite a heerlng etudent to follow

N

o

' o
mmhmmMMWMMMmWMMMMmMmemmm# o

r
- rlon ell the dioebled,eould use the buddy syeten.to supplenent thelr ¢lags notes.

nother nethod that fould e otilized, especially vith the deaf, i3 to band




| ' ‘ ) ' ¥ '
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| outan’outline of the expernental procedure the day before the class, Mswy . e . ' .

the student need only glance at the outline to follov the tepche?.p Another

v

" ‘ hmmmmHMwmummmmnmmmmmﬁmummm S !
AN
clasaea. would he to supplement their 1ndhility to gee the varioua pprts of an
i "MMWMUWMWMMWWMHMMMMJMWMe E
‘ )

similun to mcdels of the human brain that are pteaently used In science classes. '
The hlégggstudent vauld be able to run his fingers over the model and thus compre- R 'h - . o ;.

hend more ully what the others are seeing through diagection. These ure just

aMmMnMwMMhmMmmmmmmmmmmwd . : . "'. |
LUNCHEON, April 3 - Maipstreaming and the law - -

v

i %mmmmmmeMMWmmdMMmMNmnemmﬁaMNe - : S .

d 1Mmeﬁ&naMumﬂwammmﬂnmmtdmmwdmiwwud
‘ Everydnp can benefit from‘ppinstreaping physically hadddcdpped atudentsl | VoL o L .
 7; ‘ MMmmdMum@mnmmpmnmeMRMNmmt
‘;”mMmmmumMMmmmmMmmmmmmﬁmg .H o L . L L
dli" hnndicppped and closes the perceived gap batween the Jandicapped and the ncnhan- | '
diuapped onee both grcups redlize thdt the differences are quite ninimal.

K ,' : . After the handicapped gtudent has heen 1n a claas for awhile, the teacher and
v ‘ the other students realize that the hnndicapped don't want or need alotof
.WMMpwmmMmmMmmmmmmumm,
wmmmmMWMNMMmMWMMMMWMMe _

tc develop 1nterdcticn ;kills in 5 vatlety of situstions with o varlety of peoplep v ‘ o N | ‘ -

' ' : »
The primnry rezson for mainstreaming fs that it enables the handicapped to, learn '

Y in a competitivn atmosphere which prepares them to function better in.our conpe~
mmwmmwmmMMMmRMMmMMmmmmmm¢

p WMMMWWMMMMHMMMLMMMMWQ‘ .N‘dd\ o N .
‘, phypipally hdndicapped ds essgntinl to open the doors to & greer In scienda - . ’ ;‘ - |

| e sht 5 | Co L

that have been ghut againat them for too many years. ‘ . N
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"MRINSTRENKING AND ME LAWY - Frederick Weintraub

h/summary.ogjthé luricheon remarks made by Frederick Weintrab = -

is presented below, .

:*:.Interpretation of Education of the Handicapped‘hct, L
-‘PtL. 94-1i2, began uith a discussion of semantics amda
definition of tems, For purposes of P.L.‘i4¥l42, children
with disabilities are defined‘as handicapped if they.require
‘special educatron under any crrcumstances. Special eduta-
| tion is specrally designed 1nstructron to meet the unique
;_needs of the chrld. The deqree of SpeCldlly designed in-
struction will vary depending on ‘the child and will vary’
with the"ame childiover time. Related serVices are, defined ,
28 those servrces necessary to support the specrally desrgned
immMJwﬂmmmmmwmmee
,lated services from special educatlon |
; The central feature of P.L. 94-142 is Provision for the
“Indrvrdualrzed Educatron Proqram (IEP) whrch includes the
handrcapped student' s unrque rnstructronal problems and needs
.alonq wrth short term 1nstructronal objectives, The IEP can
serve as a tool to’ frnd out whether the services berng pro-"
-vaded are workrng and what ad]ustments need to be made. 'n
Accordrng to Mr. Werntraub, mainstreaming does not mean
that all handicapped chiidren will be entering the regular :

~Aclassrooms The law, provides that handrcapned chlldren should

be educated with nom-handrcapped children to the naxinun extent '

mmmMmWMﬁ%ﬂwmmMMMMmm

_ specral 1nstrtutions ot or the institutrons and into less

' restrrctrve settings.

‘ school must provrde adequate 1EP's, There {5 alnost g mentron
¥ of the sciences 1n the IEPs wrrtten 1n the last year. Educators

mist look at not only the quantrty, but also the quality of the

chrldren have avarlable to them 2 free, appropriate public ‘ o

educatron 1n the lpast restrrctlve environment P.L. %4- 142 ’

Serves as a vehicle to move children who do nof belong in f

To provide more scrence education to handrcapped students,

kindg of programs they are developrng for children, P L4142 |
is'a simple- statement of how the educatronal system should - ’ ‘

optrmallp functron for chrldren




.‘ ¢ 1:
, uuxnsunsnnrhc AND THE A - Patricsa Hornssey\

‘ f A sumary of the Luncheon remarks made by Patr1c1a Morrlssey

* ig presented.belov, - - RN

[ , s \

"MMMWMMMMHmnmmmmmm-\

capped students to non-= handlcapped students is a good idea; 'f\ L

and 2) proxsmlty isa critical 1ngred1ent sf 4 handlcapped
- child is to reach hig or her potential. ' o
smmmumMMMMMMMmdmm~‘
.ninforces,and expands on the}oonoept of  aqual opportunity pre-
gented 1n P L: 94-1d2. Unlike P, L 93-142, Section 504 is
mandatory in civil rights legislatlon and reczplents of o
HEW funds nust comply with rules and regulations addressed in

: that sectton.

t

The provisions of 504 cover the handlcapped 1nd1v1dual

t

- throughout'nost'of his lufe. They pr0h1b1t dlscrxnlnataon on
'che basis of.handicap in education,'employment, and health ‘
“and welfare services In sunnary, 504Ep'-ytsions reduire

HEW rec1p1ents to provsde a equal opportunlty for the handl-‘
’capped 1nd1v1dual to obtain the sane results, to gatn the sane
| benefits, and"to‘reach the sane level-of achteyementﬂas\has
uMmmmﬁm@mm mu&hm&mmmémm@e‘
practices; ptogram accessibilityh preschool, eIementary and
.secondary education; post secondary education; and health vel-
MMMMM%MWMWMMWMm

monltonng, and sélf evaluatloh requlren\ents. ' Gy

ment" provision of P. L. - 142~ 1) that oroxumlty of handi~ . ¢ K

LI . Ea .
' .
W . . R ,
. S
.
-

. Inplications of the federal mandate yill depend on: public -
awareness, systen-wlde coordanatlon, broad based 1n-serv1ce

tra1n1ng opportunltles, and cons;deratlon of potentlal conge-

-.quences of specsflc acconodatlons to the handlcapped

! 1

-~ The 1mplicat10n for science and’ the handicapped student
lnclude the followtng 1) Vocataonal counselors should 1nc1ude "

mmmmmmmmmummmme

to%weMmemdﬂwmmnutmdMewmﬂwﬂy&sﬁr
\”MMMMMMMMMMmsMPmmmMmmmm

-_halancs equallzatlon of opportunltles agalnst the practlcal

onstraahts of certalh types of modaflcatlon. A R

In conclusson, given the pervaslve nature of recent: legas- .
. .,

. latlon and the special needs of handlcapped students wtth not- . .

© mal or gifted potentlad, three'goals seen 1nperat1ve:z 1) the

establlshment of systens for deterninanq prtorattes for serv1ng

handlcapped students through seience; 2) developnent of dec1-

.SMMMMMMhMMMﬁMHMMMMd

change, “and 3)- disseminatlon of recomnendatlons, status reports, ,

and effective practlces to crlttcal audiences in a tanely nannet.
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TOOHDNG SCIBKE  TE RGDNG DoMRy, © - ¢

oy ‘ Lo L N ' | o - A BESEARCH AND REVIEW OF° PERTINENT LITERATURB
| Denp ll\llrcwn
[ . ' ) - ' L I . - \ . ' . \
PANEL JI1: CURRET PRACTICES RELATING 10 AUDITORTALLY ANDICAPPED STUDENTS . : o \ - ' L
Darticlpants: - - S - ' 'Thls‘presentation Wl attenpt'to give an update on lhe current "state
“ Deat R Brown  Meaching Selence to the pm-mg lpaired: ' ‘ o of the art! of scrence 1nstruttlon of the hearlng lnpalred by eparttng the - -
- ' Alleseadch and Review of Pertinent. Literature" ‘ ' ,
t o i frndrngs of an extensive search of thellterature on thlsto 1c Through -
Harry G, Lang, " "Sone Educationally Significant Traitn of :
S  HeartogeTapadred Physics. Students and Impnmmg the effonts pf Benlpnpspn (39)* and b ls».nark-wlth the Scrence for the
v ) for Teachers {n-the Mainstream" ,
L Handrcapped Assoclatldn (SHA], in excellent reference entltled "Scrence for
Dennis ¥, Sunal "Setence Curtleula for the Younp llearing Impaired :
. Presedt State of the m-' A . S the llandrcapped Blblwgrap p" has provided valuable assistance lnt
‘llenry'lllug S MSetence Blucation for the Depf" S l o preparathpn of thls paper .
S Lo o Although it s dlfflcult to establish the exact nunber of handrcapped
‘Beactants: o - - .
— . : . ) studenlb s in the Umted States between the ages of 518 years of age. it has' ‘
Dangel D. Burch . - "A Report from the Natdonal Deoonstration School |
: | ,  for the Hearing Inpaired: Science Corrleglwn - ‘ been estrnated by several government agenclestat based on 1978 pnpulatron
‘ Development : : :
o o . " estimtes, there ate betueen slx to nine mrllrnn youthe wth sone type(el of
' Dorts B Hdery © - (Paper 40 Specdal Panel)

handrcapplng condltrpns Gearheart hers n(ls) Approxamatelydﬁ[ls%

— L
N

- of the schoo] pppulatron o 33(1.000 440 000 students would be rdentlfaed i
havlng i type of. earlng loss enough tobe classrfled & hearlng impaired,

' L

Vieginda Stem, Chadzperson Fnr the purposes of this papér, the tem hearang 1nparred Wil e used o

“include the entlre range uf auditory tnparrnents rncluslve of t ¢ deaf chtld

. a5 well 3 the thrld with avery nrld loss; Moores (23) Deaf and acpustttally

LW

nnparred lnll 2150 be used if these terms are 0 “used by the referred authors
S \ Davis {1 0) and Mapres agree that there is nuch confusion anong prufessronals
With the. anabllrty tp reach consensus on, terminology, but both agree on the

" tem hearing fmptred as a finctiona] definition,

+ Sea references
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> Using‘ the survey data the following summary description
.of.lthe characterdsties of sauple B.1 schools science curricula can be made, .
. . . o . '

. .‘a.l. About 20% of the schools teach-no Teqular science,

2 Ahout 50. teach basically unncditied public school science,

‘-._nwhesting iupaired

L . 4y About 172 are oriented toward or deltberately teach sci wnee process
or {nquiry skills, .

5. Abour 20% attempt individualized seif paced ot soze sort of structured
: sequence other than topic or unit approach 19 a vhole group. .

6 Abcut 155 have spectfic strategies of teaching and evaluati’tg science
for-the hearing impaired,
: [
[
1, Hore curriculun development for the (hearing inpaired Lgoceurring dn
. tildvest schools than in cther regions.

If this sample 1s tvpical of 'all schools specifically designed for the hearing
‘ inpaired the authurs ccnclude that science curricula ina sajority of schools are
"t providing nininal help In educating the youn;, hearing inpaired Tne ratio, ale

- and needad chang_es for this judgenent are ‘diseussed et

Stgte of the Art-Analysis

Regardless of the .type cr source of the sclence currieulun, schools for the

0

o herring Inpaired are ccnsistently faced with decssions regarding the selection, dev-
o elopuent,cr\d wodtfication of effective seience naterial. Typically, this s done
e superficial nanner with litcle thaught given 1o a coplete analysis of the

materials in questicn In an effort to structure currieulin dectsions in selection

oo developaent, we are proposing a se: of guidelines o be enploved for analysis of
= currdeula before the declsion 15 made to select or continue the use of school sclence .

N . 1]
o . X : B
curricula, L
N . \

. o s

. t
The guidelines have been generated avound 2 basic conceprual approach to curri»

+ celueradvocated by Ralph Tyler, They are centersd around four fundanental questions
: e ‘

v ‘uhich st be answered in developing any curriculun and plan of instruction, These Hu

kR \bdut 30% have developed a prcgrau suecifically nudified fcr the i S '

are!

1.‘ ‘What educational purpcses should thd‘schuol seek to attain'l

B ) What educaticnal experiences can be provided thst arg ltkely te

attain thes° Purposes?

3, How can these educaticnal expetiences be effectively organized? .

P YRR R
b can We deternine vhether these purposes are being attainedtt

'
.

Addittonal physical descripricn and analysis' ccnponents vere added to cuuplete

the guidelincs (see Table 2) The resultiug inetrment "Analysis Cuidelines for

Science Curriecla for the Hearing Inpairec" bs presented below with added paresthe- -

+tieal comments to further dtlineate the | suheategcries.

“

“In keeping with the nuture of this convention; ve ave presenting this in order

tosolielt your eedback to nake this guide nore complete and generalizeable to all

* . professionals involved with teaching science to the 'hearing inpaired, The aralysis

procesy invulving the follcuing "Analysis Guidelines" is designed to be usad after

2 revieu of all the components of a-particular cutriculunr hll naterials should be

‘ inspected since, typically, various :omponents suppott each other, Follcwing this

review, the analyst should briefly address the catrgories listed below, yhich are

apprcpriate tn- the fornat uhich is described

W

Analysis Guldelines for Science Currienla for the Hearing lupaired ,

L Scjence cutrieulun deseription and developrent

A, Ttle:
B, Author or institution:

, Puhlisher: .- ‘ | K

<3

v Age levels;

=

=3

Science content: (topies, themes, problens) Iist them,

-3

Developnental process and fiel‘d eveluation; deseribe,

o

+ Cutrdeulun components:  list with cost,

o

Current extent of adoption in schools for the heardng inpaired.“ :

!

<
| Sy
<o
T
-
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}

L

.8

A

L
avallable, teacher's guide with videotape available)

Teacher training recomendations (reconnended, provided for workshop' b
l

Tine needed for Lesson preparations (loag—range planning needed .

‘ extensive preparation, lesson review only):

Availability of lahoratary materials (provided with program, supplenen- .
tary purchased fron different sources),

Storage considerations.

‘0thers.

~ What‘are the goals of the‘seience‘eugiidulunl :

Parpose of the curriculun design (to neet state requirenents, to enhance
the Janguage development prog.au)
MmmmmeMmeWMMMMMmm
faeilirate cognitlve skills).

Target student types (heating inpaired, physieally handieapped)

Special hearing inpaired emphasis (hard of hearing, deaf it handicapped -
HHKI).

Connunieation systen exphasis (aural/oral, total eonmunicarion; cued speech),

. Coals specifically for it (speeifie science content, language expansion,
‘cateer education)

\ X "

 Designated use in schools (total cureiculun, supplementary; enrichment),

(thers,

3, Hov is the selence content organized!

Scope of the curriculu (breadh) depth).

Cureleulun sequence (hierarchical, isolated topies)..

‘Lessun organizasion (units nodules or lesson cluster, daily lessons).

‘Concept and Language sequence (hierarthieal epiral many exauples through
reeyeling)
Theordtieal basls (Cagne, Plaget),

Lurticulun enphasis (proeess, content, nixed)
kY

Purpose of supplenental activities (for advaneed work, renedial, generalizing)

Content focus (objects or synlens patterns of interaetion or relationships), ﬂ]

Lesson flexibility (short lessons to allow for expanded tine factor, exten-
sive Lessons which nay be appropriately divided),

-

R

[

. What nethods zre used invteaehing?

J, Allowance for eurrent science concerns (enuironmental coneerns.
mettie concepts). . o , .

K.VKOthers.

4‘&

A, Method of presentation (individualiaed, group), : \_ ‘

Presentatien“stple (seli paced, learning,eenter, denonstration).

Presentation‘sequeneel-- outline the sequence (pre-diagnosis,fh ) i r
- activities, overall group evelyatdor, individual evaluatian). ‘\ L

¢

lnstruetiooal nethodology (rote, passive, aetivity-oriented) \ h -
| -

i

Language presentation style (natural language, transforaational \ \\ C
. gramzat (structural approach), .

£

¥, Presentstion emphasis for i (Structured nrnple directions, students

assenble apparatus, extended tine possible for data inte.pretation)

6

S“MNMHMRMMMPMMMMmhm\mpmmmef.&
vocabulary, structured plans for terntnology presentation).

B Presentation cues’ (visual orientation of materials, speed of pres-
entation), . r

1, Others,

Hov {5 leéening evaluated!

A Durpose (achievement, didgnostic).. ‘

B.Wm(WMmﬁmﬁﬂmMmmkmumohkwwﬂﬂMmﬁ

C, Characteristics: (paper and peneil task perfornanqe, cognitive

affeetive),
I, Reporting systen (anecdotal report, checklist, grade).
£ Cthers,
Hlow do the design; componets fit into a total effective eurrieulun?
Summarize the statenents above evaluating the cutrdculun as to' {ts
applicab{lity and projected. effectiveness ror the teaching of seience to'l

n

mmmmmmmmmmmmwmmmmm

. J . o :
be addressed a5 to the sultability of the curriculum for the. students,

tedching staff, adninistrative concerns, and physical plant, Comparisons

N



/
should be aade with other curricula-. Finally, nake 4 statenent o5 to -

the desirability of this currteulun for your school secting,

\

' Thev total process in which the Analy'sis Guideldnes should be used davalves ,
f‘ the selection of 2 science committee, se1ection of appropriate science curricula,

‘v vperforoing an analysis on each curricula using the Analysis {uidelines, and a com

,parison of the analysis reports bv ranking of earh‘ f the-selected curricula for T

fioal decision.

) E.xperience in using the Analyeis Guldelines wouid build a frame of reference o
jl vby which educators would be able to intuitively evaluate science curriculun effec-
]\‘tiveress for the hearing {mpaired, To date intensive use of hnalvsis ouidelines‘

| ‘.‘Inetrunant on nore than 8 dozen curricula dn use today for the hearing {npaired,

: 'indicates that no coooerrially produced natetrals are evailable vhich are.specifi=

caliy designed fdr- the hcoring inpatred. " These curricula generally assume 00 latge
r‘of 3 Uinguistic repertolre, consist of activitles rhicn need 10 he selectliely sup-
. ‘plemcn'ed and nake few allowances for yisuel representarion of taped naterials. Sone

“-edn be successrull\' nodified, such as SCIS. Analysis of localvly designed selence

curricula for the hearing inpaired indieated that all had s.ructural defects or

prohlems that apparehtiy uay se'iously effect successful science teaching with che

hearing impaired Currenc research orincipally that of Hans Furth. seens to indjcate

. that hearing ir.paired children develop cognis ively conparatively che sane as thelr

| nornal hearing counterparts.S These locally developed curricula appear to intro-

duce high level cognitive tasis at too early an age. )

]

‘ Given the present state of the art, Eurpre selence curricular developnent o
‘oodiii.clation of curricula need to take into accodnt the 1ssues addressed Iin- the
gulde more thoroughiy. whether as a help for curriculun developnent or corriculun
~ selection, hn a.nalysis scheme such as the hnallysis‘Goidelines is.needed"ior a | ﬂz
‘stru‘ctured attack on producing and selecting effective science curricula for the -

" heardng Lapaired,
[0

.l““,

L Row hi. B, Teeching Science as Continous Inquiry NeGraw Hill NY., 1973

Footno tes ,

o
‘t.‘rbrb..;, R

) th, G

.5 Sumary of latest research done by Hans Furth at Catholic University in

la Tyler LW, Rasic Priociplee of Curriculun and instruction,r The Univcrsity' o
==~ of-Chicago-Press ,—Chicago,-l9i° ‘ s o

Weshington, D.C, over the last three years, .. .-

o,

LRIV
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- * Response Sheets for

" Analysis Vuidelines for Sclence Corelesls

for thé‘Heariﬁg‘Impaired- N

e

“(omplete each-seatin b"fieflﬁ deseribing conponent and/or evaluating

effectiveness, S

b
Bl:
Ut mblisher

N

Author or fugritution

: Age lévavls

. Sclence Cutricuius fsscription and developoent’ .

Title

,\,'

I
L1

iefence contett

|

Developear:el process énd- Feld evaluation -~ describe,

i

Gl

Turede.en Covivients - [Ist with cost

W, e extent of adoption In schools for the hearing {npaired, |

-'I-:_

Teacher training recomendationg

e
L




3800 preparation

:
oratory materials

Logs o

he Science Curriculum?

iculum Design

for the learnmer

3

e

aired emphasis

n enphasis

for HI

schools

3, How is the Science Content organized?

84

~|a.. Scope of the curriculun,
1 .
i —_
;- [B+ Turricolum sequence
C, Lesson organization
D.. . Concepr and 1anguagé sequence
E. Theoretical basis .
: Wl
F, Curriculum emphasis
‘| G._ Purpose of supplemental activities .
H, Contrent focus
T, Tesson flexIbiliry
Ji Allovance for currént science concerns
i Ko Others -
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| b What methods sre uoed in'teaching? BRI o C . : \

[=2]

:‘ A Method of presentation R o - 5 ypes of evlaation sughsed ot supplid

\ : o —
. . ' \ = L=
i Presentation style . o |G Charaecerdstles of suggested; eveluacion ;
' f o . . | " ' \~(‘
(, “Overall pregentation style : Ca [ N : ‘ \ . -
~ . \ ‘ .
‘|3 Teperting Systeg——— " )
‘ v ' ) { -
\ _d B ' ‘ : ! \l !
| ' D TInstructional sethodology C oo ' - .

. : S : LU . - —

‘ = ‘ . - Ty
" |E Language presentation style SR N | | , '

o /} . ;
|7, Presentation enphasts for I ' | i / & K
‘o b tow do the design conponents {1t Info a'\‘rofa\l currl";culum ! '

‘.;f"‘ ) . G, opecitic Idenciflcaton of prodlen vocahul‘ary - C SR ,

" <ISumarize preceding Statenents by evalua in\

af relatlonshlp betyeen cmprents
and vith the elenents 1n your school serting, ! o

!

i

‘K, Preseatation cues o . h

' o
L, Others . - : o |

o 5.] How {s learning evaluatéd?

(A Purpose of eveluation o . _ ‘ 1 S ‘ \
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SCIENCE ED"CATIGN FOR- THE DEAF
(Hertey Vlug
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v

ﬁearing impaiied students comprise a well defined and siieable group of
. I . LA
students, Compared to many of te other handicaps this group has been and

. ’ continues to be rolatively vell served by éducational programs, -

- ‘ | » j ' ' ..’\ . As of October i, i97ﬁ {Ametican Annnls. 1977) there were 44,949 students

5 ‘ | ' o schools anﬁ clasees, These had 2 total educational staff of 13,793

includdng 7,743 ins;fuctérs. 15,043 (331)‘of the students had "residential”

 status as compared to‘29;906 (642) students with "day" status, 6;008 (1)

Lo ' - o ‘ were nainstreaned and an additional 51511 (17%) vere partially malnstreaned,
. ' J]

10,859 (241) of/the students vere multip]y handicapped--i.e. had a handicap

in additiﬁn‘f deafness.

i The shortcomings of st;ndarized tests, esbecially when used with ninord-
wmmmmmmWMMMﬁm%mMWMﬁ
indicatjons of the magnitude of the problems'fgcing tgachers‘of the deaf,

Thé deaf consistently ééoresbeIOQ their hearing peeésion achievement tests.

‘ Figures 13 {Trybus nd Karchener, 1977 ané'O.D.S. ﬁo date) demonstrate this
clearly for three subtests of the Standar{zed Achievement Te;f. lﬁqading con- -
prehension 13 genefally agreeﬂ to be the nost critical area for sehool acbievet
nent for the deaf, Math computaton, besides being of QHQinus relevauc;. is

the area in which heaving impaired childran reach their highest.test scores.,

Scaled scures {nstead of grade jévelu ate used because scaled scores are

'

nore appropriata for conbining-scores across test levels, A sealed scure‘of

%. 132 1s eqial to.or prade equivalent score of 3.2 and 1 sealed score of 162

et . s equél 4 graje equivalent seore’ 8.2, The other scaled scoreslcor;espond‘

#

legs closely to grade equivalentscores, '

' o '  m.:.".mn““mm.mf“m“ e W .. MM
- o Ay
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glgure l‘showa that the nedian (30th ?ercéntlle) rending score at its
. highest polnc, {s 147 (grade equivalent of about 4.5), Thus half the students
mwmmMMMaMMMmMmmenmmmu

pwﬂ%mhmmn)mmwmwwwunMgMLMe %waMw

Ing group (10th Percentile) reaches nnly about @ 20d grale reading level at {ts

MMMWMWMMMWMMMMMWMMMQ
w1l have difficuity reading selence texts written for ther hﬁartng peers,
hen working with lo uch%evers you meet the students who nced help in gpel-
Ung "car.” N ‘ ! | :

. " I ‘

The nathenat{c conputation scores (Fig, 7) are a blt brighter, The high-
néhicv:rs rcath ibout the uuée‘levél a3 the neans for hearing students, | The
MMMmmM%MMMmm®MMEmmHWQMWmML
to about g bth prade lovel, .

mcMMwwmummuﬁmWMWBMMnTMM@MMMmpt
to‘the Bth grade level, The nedlan gets up to the %eh grade level, The low-

8
achlevers QOn't go over the lst prade level,

o

I Sl
| Tn spite of the low achievenent séorcs on tests, quite a fev deaf people
becane sclentiats. 'Whlie there is no vellable datalbn the numbe; of deaf
selentlats there are sone fndicétors. Thus, 6,61 (versu; 10.6% for the 1.
"population) of 7,950 deaf workev; were found fo be "peofessional, technical
and simiLariworkers" (Lunde and Bignen, 1959). Hnyever..mosﬂ (3.6%) of then

were teachers. The natlonal census of the deaf found 14,57 fn professional

- and.related services industrles while 3,27 of the males'and 811 of the femaless

wnmmmnmmpmmmmmmmummummmme
gory (Scheln and Delk, 1974), A study of BT deaf prnfessionals (other than

' . L)
teachers) found 23 to be in Chemistry, 25 {n Englncering, 7 in other sciences

for a total of 55 (or alnost 2/j) (Ceanmate, 1968). An additional § wore n .

athenat fes o Statlstles for o total of 64 (or almost 3/4 of the professicnals), -

By

e Fhoice'nnd sequencé of presentatfun (Tablﬁ 2). This {ndividual responsibility :»
. veaults {0 a large number of different prograns or texthooks being«used

- (Table 3), The Concepts dn Science Series s popular thtough the 7-B‘gfade ,

Selonee ureoule
Sclence curriculae‘for deaf students are to h large degree written by
Indtyldual teachers (Table 1) (Rosen, et al, 1075), Teachers also ﬁave a

very large degree of responstbility for currieulym developuent, texthook

M%MMMWmmmmmMMMMMMMW‘
sclence prograns (ESS, ASKPA, 815, etc.) developed during the 19608 s fear

."/‘

its peak (1972-1973) very few teachers‘reported using these programs,

Table 1. SOurces‘of Hritten Scienﬁe Cugrlcular

Tndividual. teachers independently  67:8% -

Sehool - B
Gty or County .
State oL
National funded project Y

Tl 100
¥otal exceeds 1007 becavse respondents reported different sources for ,
different parts of the curtlcula, | , ‘
Table 2. Degree of Teacher Responéibility for Carriculn

: o N of Degree of Respongihility |
Areq of responsibility  Respondents Total Substantial  Very slipht Yone
' o [
|

Curciculun developnent 183, (R N S X A
Testhook chyice 181 - 9.8 9.8 1% 1.2
Sequence of presentation 187 s ‘28.92 W 164

MMlvamaMEMMhmmw&MMhdﬁs

Nunber of fuber of Different Mumber of Teacher- Yot Poﬁuldr

level Respondents Proprans and Texts Made Prograns of Texts Progran or Text

Wouwe » o

Chenistry & Physics -(6)

v

l
30 8 B 5 Concepts in Sclence {11)
e /iR f Concepts in Selence (1L |
I8 5 . 0 mwmmwmew

£2d U Cy k Hodern Biology I
2 Pathways in Sclence -

‘ |

|

"

|

]



. Science Teacher Qualifleations i Hode!. Sccondaty School for the Deaf

Table 4 (Rosen, et al., 1975) summarizgs some relevant aspects of quali- | ln partiu] response 10 the, need for leadershly 1o developing curricul
: mmmmmmmmmmmdeWMM.‘ ”,(MMMMMMMMWMMMMWMM
had at leagt 2 Masters degree. Yore than half had taken a sclence methods ; o The‘MSSD {s chaged with develqping and disseninating curricu}um mterlals
teaching course, Less than # quarter had recedved nore than 20 credit ’ . ' for ‘the dé;f.und aliv withfprovidiné {natruction for a student population
4 | hours 1n undergpnduate level science courses, Almost all had, some lnd | of up to 600 (enenllnent dn 1977-78 vas approxim&tely m). |
? of teacher's certifcate. Of the 13§ respondents who reported having cer- - M5S0 has edgnt science insrructors ho are working to mLet the charée of
| tificates (n o content ares 34 were certified in sciénce but thig {5 equal -, dcvelopment disseminnf’:n, and 1nstruction. ¥55D also has 3 stuff of cur-
i tnmmMMMMH%wmmm | o f mMMMMMHMMWmmmumMMMWmmmmm

‘developnent work Most of . vork of these specialists hus'gone into areas

‘ mmmmeMMWNMMMWMMM
Table 4, Selence Teacher Qualifications o 1 . , ‘

o i :he deaf nasign t srience (CUL"J| 1976 Summera eu. a.., wmne o
v Nunber of - " Percent of Respundents = b e
- ety © Respondents ~In this Category None of MSSD g sclence tnstruers 1 2@ als are rendy fox dissentnation
Bachelors degree 195 o U no " at this tine and-there 1s no dndtcatli me - -hen any meterials will be réady
Hasters degree 1% 56 _
Sclence method teachlng course 145 ‘ 5 f “gganlntion. There ate, however, o ¢ -3 uumber of courses In various
Councdl on Bducatlon of the Deaf certifcate 175~ 49 ‘ , ‘ -
Yore than 20 hours 1n undergrad science 166, N5 sta,e. ¢ dovelopnent. Information o ¥ v o comerclally available
Sone ‘graduate work In sclence | - 186 6.5 . | | -
Hore than 20 hours [n graduate science 120 E § o naterisls ¢ been published and morw ¢ iiv. rrupnd Lr publication,
State certlficate o 19 0 - i
State certificate for sclence - 13 LW : Hssh g BSC5's (Biologica; b Seedoalu Sady's) tio pro=
Stae cert(ficate for spectal education 14 ! ,
State ¢ Lertlficate for ed, of hvuring 1mpnlred 184 : i ‘ : grans that wer w°loped for the mentaiiy retardas - M Now (Frant 19;5) ana o
. Ye and Wy _u‘;lgg“;/_xr;gnlu_qt.‘ The‘third preran n the nirfes jjg__ij | the Future which
B30S 1 {lelo siing now wis duveloped with the partﬁctpatién.cf one o M35D's
5cience fngtructrre. HSSD's experience with €58 (1 smentdry Selence Study); wa-
0 «u“gf MMMMMmVHMMMWmmeMMmemMMmm
catlon, .
" SSD has under ‘dovelopment courses {n éntaly, Plent Study, Cenetdcs,
i ' ' |
Tunan Blology, Chemistry T "Sclentifle Procedures”, Chemistry 11 "Poysical
v Peopeqties”, Chentstry 11T "Macer”, Chentstey TV "dtonic Theory", Gealogy,
4 ’ .
ag Enviromental Stutes, Heasurctent, and Weather, Most of these'vourses have
‘ | : B 10 "Instructionsl, Fackage” (1P) fornat." An TP tupleally consists of written

)\}

v Wt l\"q : f . v '
o JQ\.‘ i , ' : o e . l\\‘“\



© materdals, bookn. f1lng, equipnent, and any other materdals that my be '

saeded to complete o lesaon,
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. that a philosophy ofesclence education vas addressed.

A REPORT RO THE NATIONAL DENONSTRATION SCHOOL FOR THE HEARING IMPAIRED:
SCIENCE CURRICULUM DRVELOPENT

(]

" Dandel D, Burch

for the purpose of this presentation, Kendzll Denonstration dlenentary
School's approach to. cutelculun duvelopnent will be dealt with on a chrono-

logicol bosis.. Plrat, a brief history will he outlined of the‘prosent

curricular project. Second, 0. philoeophical basis vill be presented and hou

RhmMMhmmMkammmwmmMMWMn.

and- eurrieular work will be: summarized.

BACKCROAD

————— |

* Rendall Dononstration Elenentory School has had natienal demonstration

MMWMMMmemMmmemmmmm

\ .

" administration. management budget, and instruction. and to dieoeuinate these

\

modtls\throughout the country, and on an’ internntional basts.

Like B0 many other sehools sorving the hearing inpaired, e are also o’

A\ . .
the process of curriculun developnent Qur protens'hos‘been outlined to a flve

step process. Initially, outside coneultnnts were given the task of developing .

eight turricular nreas uathennticn, solal studies, soclo-enotional, functionol
\

‘; Language, reoding/writlng, and science (See Appendix 1 for prototype) The

faculty used this ptototype for o one year,

" The second step vas begun In the- Sumer of 1977 An {n-house’ comnittee

imMMmMWMmhmmwmmmmmm

'MMumMMunumnmvmmwnmummmMMummm.

of one departmental supervisor and oo representative fron each of our four
departants; pre-gchool, prinary, elementary, and uiddle s hool, During this

session, the curriculim objectiveo vete re-worked and otgenized into'a checklist

mMmmﬁMmMMMMquRmmﬂmme'

N\




'nmnsom

* Tt became apparent that to tevlse an exlstlng prototypc into 8 uorkablc nodel
fur the teachers, that & cohesive phllosophical approach had to be decided upon by

thanMMmMMmLMmMM&Mmem

"ommmmmmmmﬁmmmmmmwmmmmmmm

| approach to teaching To reprcsent this feellng, flrst,

would be dlsseninated, and huftiplicity of buckgrounds within the comittee,

that an eclectie approach to learning'thenry‘should be dectded wpon.

Thus, the (leat step of the comnittee was to agree oo the use of content/

process agptoaeh dn sciente instrucLLOn, basedheavlly on an experiential,"hands-n"

5

‘ the cight procedses

'MMMHMWAm%MmMUmmM.MMw

TRANSPARENCY 1

1.OWWMNMMUMmm&mWMMMManﬁﬁmwm
obeit 6r oents'y

2. Using ;pace/time‘relntiouships: "the doseription of spatial
rtlationships and thetr change with time

% Classifylng: {nposing "order on collnccion" of obJucts or events ;

b WmmMs%mMMMmdmmmmvwmmwMM
nnd to classily objects";

5, Measurlng: quantlFication of obscrvations using‘measuring Instrunents -
and carrylngout cnlculntlgns wlth these ngtrunents, as vell as
chioosing the aprroprlate instrument for measuremnnt; |

. CommuniLatlng the use of "oral and written uord daptans, maps,
mMsmmmmMmmmmaMmewmiMmmmhm

Lymmm MwmﬂmmmHMNMMWmemw,

- and

8, Infercinp: "yslng Jagle to draw conclusions [ron what ve ohserve",

4

These cight processes are daalt wlth diffcrently and recetve dlfferent

fncus dependng on which departnent in the school the sclence earrioulum 13

used.

TRANSPARINGY 11

1t has “een stated thét these elght processes ote used by children in the

eatly prades aslindepéndeut wodels, Nawever, as the child's thinkihg procesees

5 Experimencing

fout

. nature, the child begins to {ntegrate uatil he/she i using all the procesBes
{n an integrated namet to solve a given problem. SKPA 1I hag outllc  ve

{ntegratcd processess neserarer™

 TRANSPARENCY 111

I, The ability to contro] variables
). Interpreting data
3, TYormulating hypothcaes ;

W Defining oper1tionally

i

‘mmimmmmmmMHmmMﬁﬁmmAmhmmm&

Gagne' 15 2 dcqcendant of the SklnnLrinn School of thought, le has delineated

étages {n the developnent of a scientlfical y aware adulc. Theae are!
" 0 .
WAPHACY T
I

L, Ihe'compcbcqt,learner ~ pre-sehaol to grade 8 - this s the stage

of acquiring ﬁlbroéd hase of knowledges - at this stage the teacher

Is



, mnd the child are {nvolved in the developent of peffornence‘ any stage of developnent”, s theory 15 bautd o I'iegetestngeu of

cupahilities. or skills. These skills {nelude mmber conputation, cognitive  developnent, uhich vill be looked at in 8 few minutes Bruneru

upatiall nanipulative skills, ohserving, elossifying, neasuring, jor vontribution to curriculun development has been the Idea of the,

descrdbing, inferrfng, and podel conccptuullzutlon. ‘ "spiriling currdeolun',

) The student of ltuowledge- 9 through unuengrnduate - the learning The spiral approach that of teaching. oec(n atea of content at each

of broad crltical knouledgee - controlleu ahservaton, clagsification, Tovel of iuatruction, and teuching the salient features hased on- the level

neagurenent, {nference, and the fornation of kno'uledge of cognitive development can best be seen In Kendall's curriculum by looking

3 The selentific enqulrer graduate Tevel'to Ph., - thio level T at the sclence netuotk,
‘ .includea speculation, the fomation and tegting o[ hypothesiu and the

| diuciplint of self-criticism « observing, clausifylng, deeeibing, o , ‘ TRANSPARENCY ¥

{nferring, and cunceptuol {nventdon,

b The {ndependent 1nvestigatorjout of school.  this 15 where the | Each area of concern in'selence is to be dealt with at every level of

. dnvestigator begins new Lines of investigation In a discplined, ingtruction within fhe gchool. Once agadn, a5 far as curriculu revision, ‘

teuponoilule nanmer, with deliberate attention to whit has gone before, | each atead must be re-examined to nake fute that the sulient features are

but wlth o nind that 1s unhampered by tradition, 1nc1uded that extra metorial 15 deleted, and that each lover stnge leads directly '

into the next higher level of iustruction. .

Therefore, according to Gogne' - we here are workirg only with the competent

The learnfng theordst with the nost inpact on contemporary education is
, learner. ‘ . ' '

‘ Jeah Plagas. He hag broken down cognitiue developuent into four baie stages.”
- Gagne', besides hiu breakdown of utrategies of the developnent of ' : '

. These arg: ™ |
. 1nvost1gutive thinking is also well knowu for his reliance on the okinneriun '

objcctifying, or quancifylng, of behaviors leading to terninal behaviors. The
influeuco of this man can bo seen dn the lists of bohaviornl objectiues that

) nppeec fn almost all new currleul on the nerket The foplications for the , i

L Sensori-notor - birth to 18 nonths - this stage i3 a premverbal
tevision of thc currdeulun gulde for this school 18 tovard a more concise and

stage, It can be charactetdzed by the "out of slght, out of nind"
precise way of statiug desired behaviotal outcones on the patt of the o g

paradigm,
children, especially within the content objectiveo.

2, Pre-operational - 18 monthg to 7 or 8, Hete, the child ds begimisg - |

Thled, Jerone Bruner has based his work on the hypothests that "any subject 0 ‘ to organize his/her language and oLl functioning. Logiea] thought

~can be taught effectively {n some inteflectually honest forn to any child at

1

'\..

P - °
o
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has not vet appeated. The child 1o dncapable of multiple |
tlagsificatlon, has no condervation of matter skills, and lears by

i
a trla) and error method,

3 Conctete-?ordtollnr 1, Here, ve should see the cmergence |
of elenentary logleal operations, the developuent of sinple

cieeeificotiin, consevation of nunber, substance, length, ares, .

velght, and wlise, flere also, eéversible thinking develops, The

il etiil, howevet, connot {splate variables, making cause and effect "

relotionehipe unclear,

4, Tormal operntional [1 ot 12 on. In this final stage, the child begins

to develop hypothetical thought. Here also, {5 evident the eonbination
of systens and the unificotion of operations into a structured whole,
The thild i finaily capable of controlled expcrincntation, the

'ieolotion of l'i.'lﬂh’.till varlubles, and rovnreiblo thinking,

Plaget has been, ond will continue to he, manifest fn cur currieulun by
the arrangcnent of content objectives; for thelr suitability for the age group

for whrich they-are intended. -

N\
|

|
CURRICULUN FUTIRE:
|

. The next section of this presentation uiii outline the future of the

KDES sclence curriculum in terms of objnctivcs,“uctivitics, eonluntion,-and ,

' tennhcr prcpnrat

‘~ In the sunnner of ?8‘ 1 gelence connittoo il again be dcsrgnoted o’
revdec the cxdeting selence curiculun (L., our st of objectives), Close
ateéntlon will be paid to the approprateness of the objectiveo to the level

(agiltin, (ncocporating the research of Plaget), to a cleater statenent of

Lo

)

quantifiable hehaviore (ugaln nccording t0 oeccpttd proccduree a3 defined by

Gogne'), and to 2 blend of content and process objcctivcs on a spiraling

' contiddun (15 outlined by SA%A I1 and Bruner).

Hlong vith the revision, the cornnittee must keep in nind the-intended

e of the curelculim. The gulde must be generol enough to be vsed cross

4

culturoll\; (L, throughout the Unf ed: Stotce and on a0 internntionol basts).

26 weld ag specifle enoueh to be used with o oW populntion It has. been

proposed that the sedence committee he composed of personnel currently using
the curtigulun guide ond outside profeesionele {ovalved dn teacher preparution
Wth this reviemn, teachers oill hc asked to begin conteibuting lesson

plans, unit pinne, and gpectfic /1ctivitiee peared townrd the nnetery of the

- gtated objectives. dctivitiee nd suggested naterials niil also e pulled Fron

Snace, Tine, Ener ,end Matter: An E lenefitary Sclence Progran (8, 1.8 M),
/

the Hodular Actlvities ’ ogro n in Sciencc (M h P8, thcg__a_gg_iiu

Childhood Rit (Lovetelli) and §clence K-13 These activities will be

accunelated and collated with the onjectivee to serve as enggestions for teechete

in the Held. ,/‘ |

/l ) ,
is with any form of instruction, oliounnce nust be nade for] sone for of
\ .
ovoluotion of etudent pto[rrese <This progress con, of course, he nopped out

on the science nctworhs. To do this, thero necds to be sone dd ndard form of
1

nenenrement, k) etandnrd inetrunent for cvaluation, Our graphics artist and our

materials developer, along with our selence. teachers, are currently involved in the
developnent of pro-post - test nnnteninle that will eventually be pocknged to
/ . \ !

) niong with the eurricuiun dissenination -

/

Upon total cornplction of,thc Tre-poet - test packape, the Yodel Secondary

.
School/ for the Deaf, our neighbors at Gallaudet, '.'ili he contacted for the -

puoposes of further Held testing XSSD 1s cn"rent].y {nvolved with {dentifying |

/
schools within the area that can be ueed to field test motcriole before thelr
(‘ ]
!
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" necessarily be lost, It has alao been my experience that teachers are
nore satiefied with their progrems if they can revise and update tnem ag

desired,

‘

The computer has special attritutes, which can not be matched by

#' other neans, One such attribute iy that of patience. There t8 nothing more

. patient .thah a conputer terminal vaiting i‘or n student response, It
will just ait there humi.ng wntil some reaponee is made, and \fill }rapeu.t
& question or.:ax'.:u.er or reponse or experience as long as eny student could
ever wish.
AnoQ\et virtue the conuter has is tlllst of similgr variety, The
' computer can generate alnost an infli.nite ruqber of exauples for studen®
practige; -These. problems would or could all be similar in style but.ldq.fferi.ng
in one sgall value, thus' offering practice without exact re:etition.. Any
of us \;ould tire of tais after 8 t0™10 such examples bt the c;anp:ter Wil
+1adly serve up 50 of them if the student requéata.
An interesting project hes baen. developed in North Corolina. CAI

with voice respinse for thtorial instruction and practice gives vocal

0

i

feedback to blind students, Using aparopriate tones the students are

" taught by the systen the comﬁxte_r keyboatd and their questions ahd snswers

) 3 L
aro vocalized by a voice synthesizer. 'Ths projeot uses a microcamputer !
whose major components are "off-the-shelf", that is, available on the

generel uarket and not developed spacifically for that orofect. While the

" pubject matter ia data processing, I believe: that Project VOCAB 1p a "

groundbreaker which should develop into a morumental beginning for teaching
blind studenta,
An intereating and one of the most promising statements concetning CAL

was made befora e House subcommittee, It was that l‘ederally;hmded CAT

sprojects in Los Nietros, Californim had reversed 8/16 year decline in math '

. - - W
achievenent scores. "Before computers, tho district had tried to improve

at,uden'te' acadamic'achiaveme!‘lt by hiﬁng u;gre peacl;;n, teachers' aides,

spd bringing in enough vollintea.rs to hn;/e one adult for every aeven st,udent.u
in tho district, But nfter three yests, stulent achievenont had actuslly
d}‘opped sligh'tly." - 2}, microconputers uitl; ;AI ruvex;aed the tr;nd and

improved the scores by 2 yeara' growth on achievezent scores and there was

also improvement m other than math scores unich wers due to CAL,

\

oo
o
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A fingl exaaple relating to the.special advantages and to the

" flexibility of computer-assisted-instruction 18 fron the Aperican Annals

{5 : : ‘
for the Deaf. and it concarna the teaching of poetry, To enhance the
non-hearing persons’ foeliné for postry "textured-words" are used to
rolate poetry visually, The texture animated presentation of language is

used to alter the space-time 'preuntutlon in vhich the concepts of the

poen are deh‘.verod}-nimilnr to the ua,y in which a poen is omﬂy }endemd.
. . \

N

The vords and phrases appear in apecial order and arrangement in a specidl
e

rhytha to give the student a better feeling for the content of the paem
, ) X o Rand

than would the words by thnmseives -of fer,

.

Tt has been the pufpbse of this paper to indicate to the reader

‘ some of the vays tiut computer systems could be used in the teaching

of .p!\)'aically“\tmndicapped students, It is my belief that by such use
the quality of such education would be higher than can be obtained in

othar vays azd the cost could be substantially lover, It is not.the

. anaver to our problens in teaching. It 1o an answer 10.80m8 very tough

questions concerning the education of our future citizens who need

special help,

4 )i
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S AND PHYSICALLY. HANDICAPPED STUDENTS

"'l’roject SCI-PHI: Science Career Information
for the Physically Handicapped Individual"

"An Intervention Program for Occupational
Stereotyping by Deaf Students”

"Geology as a Career for the Disabled"

"Attracting Severely Disabled High School
Students to College Careers in Science"

‘\
" (Mo Paper)

"Science Education and Careers: Personal
Views from Wheelchair Level” .

2rson

W

hand, are successfully participating in science careers.

‘Handicapped Scientists, with whom I have spoken throughout this

. covery to revolutionize our world. ‘

* PROJECT SCI-PHI: SCIENCE CAREER INFORMATION
FOR THE PHYSICALLY HANDICAPPED INDIVIDUAL

Neal H. Berger

1
\

Y . . VN
. . ) -

What can the physically handicapped do? Well'ghh;'s like .

agking, “"What can a 1,000 pound gorilla do?"... Anyth}hg he wants

to! Handicapped people can and are already fuﬁctioning sugcess- |
fully—fh numerous science'carpers that many peoﬁle previously

thought were iﬁpossiblc, or just for thé non:handicapped. Blind ~'
electrical engincers, deaf biochemists and individuals like a \E:uu

research surgeon with no legs and opposing digits on his only \\l

Many times, we as educators and counselors have played-down
or discouraged the handicapped from entering the world of work

in science. Rarely, have scientists discussed with .o the en-

couragement that a science teacher, vocational rehabilitation

counselor or school guidance counselor has given them. "The

country, have indicated that the greatest handicap that they have

" to overcome has becn the attitudes of %thers, and not the1r own

physical hand1cap " There are perhaps thowsands of pcople with

" orthopedic, visual and hear1ng_hand1caps, with excellent abllltlcs',r

in Science; who are now working at jobs such as broom making.
!

Many of these people might have jprovided a new tcchniqub\q{ dis-
. : N

'~




Our objectivc in Thomasville, Georgia hgs been to provido'

'ul information on about‘210 scicnce-related carcers which
ld be of value to unyone.'handicappcd r not. Quite inten-
1ally, we have not said whether somgtne should or should not.
sider a particular carcer. 'Ruthcr, we have tricuhto design
:cr guidance information which will not single out an indi-
tal simply because of his/her hancicap. It has been the judge-
: of many members of our natfonal handicapped science advisory
rd, and consultants, to prgvide the right kind>of information
that an individual wrth ood decision-making shills,-can de-
> for them: clvos
The purpose of Proiect;SCl-PHI is to provide an integrated
nce-related curccr'guiduncc.systcm which will encourage and
st physically hafdicapped rndrylduals»to undertake sciencd-
ited careerse fhe target population in this‘projcct includes
lor high studgnts through adults, with orthopedic, visual and
ring handicyps. Projcct SC1-PH] is supported in'part by a
lonal Scighce Foundaticn grant under their llandicapped in

ence Program,. 1977-78. . L

eef guidance mutcrruls which are approprratcly dcsrgned for
specific needy of the‘physicnlly.handicapncd. The content,
nat andlnpproach has been endorsed by the projcct's National
ence Advisorr Board, which is composed of‘ovcr130 handiéappcd
enthts. nationally known cducators, and vocational rehabili-

ion experts from the Georgia Department of Human Resources. -
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" Prior to dev010p1ng the materials, a national ‘telephone

‘survey was conductcd to determine the need for developing &

science career guidance system for use by flcldrand puhlic
school counselors, science tcuchers and rehabilitation shecial-
ists, who work with the‘thSicully handicapped. Almost without
exception, these instithtions,-agencics, and individuals stated
that such materlals were non- existent and further, appropriate
science- rcldtcd career gurdance materlals could act as an indis-
pensable resource from whlch many other guidance serv1ces and

career dec1srons could cvolve for the physically handlcapped

Following this assessment phase, we have contactcd hundrcds

‘of-handrcapped and non-handicapped sc1cnt15ts throughout the

country for ass1stance in this project. The responsc has been

»extraordlnary Many handlcapped scientists have prOV1ded taped

1nterv1ews and many other contacts by phone and letter have pro-
vided us w1th excellent input for the SCI-PUI Project.
Some of the pfoducts resulting from this_input include; film- *

strip/tapes, Braille carcer information,lnn audio library; and
over 200 scicnoc career briefs in hard copy and ‘microfiche formats.
Each of these component's wiil now be explained.

. The first component we, will examine is'the filmstrip/tape -
series. lHere interested students hnve a ch01cc of V1cw1ng ten

drffcrent filmstrips. Fifty pecple in science-related careers

; were.interviewed and photographed on-the-job..to assemble this

particular program-scgment. Students are offered a basic job

description, while simultancously sceing and hearing or reading




lepicted, In addition, the scientist offers
)nﬁcrning coping strategies, motivational fﬁc-
s about their career.

) pages of Braille in ten volumes offer ;hc
isers a chance to cxpldrc the 200+ 'science ca-
ies will provide complete job briefs covering
mber, (six and’ nine digit éodcs], a general
ble working condifions,.educational'bnck-

inities for advancements, worker characteristic

look at wages. - In addition, a tape with cop-

litional infofhption for the visually handi-
Accompanying the volumes of Braille will be a
te tapes whigh permits all uscrg except the
ame ZQO+.scien;e careers. . .I

| the use of these naterials the pfintcd co;y
fs_has been included. A typical career

" pages of fnforﬁnfion which is writteron 3
ing level, and has been printed in 18 point,
h of these briefs containvthe-samé informa-
the Braille and audio cassette mnterinls:
e a handling problem in:using the more
lécided to also provide a- set of microfiché
rs. By using microfiche,. 1,000 pages.of
educed to 15, 4"x6" bieces of film which
in a reader device. The microfiche 1s

copf briefs.
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As a means of encouraging the handicapped into science

careers we have also developed a series of T.V. and radio

© 10 second T.V. shots have been produced. - These will feature

b
. . [
public service announcements. Two, one minute, 30, 20, and ‘ .
|
.
|

actual handicapped scientists.

\

In clos1ng, there are many 1ntr1cate and 1ntcrcst1ng

details that I would like to share with these interested in this

project. Insights into the sﬁrveys, interviews With the scien- g
tists, and even the process of compiling all this information on
such a tight budget and time-line, can be_interésting. However,
this will have to be for another time. '

Mistakes have been"mﬁde, but to be honest to ycu' and ﬁy- ' ’
self, we have assemﬁled a wealth of data that has never‘been'.
collected before. In a sense we have oniy scratched tﬁe surface .
of science career information for the handicappéd. We hope that by
ﬁilot field :eéting' thesg_mdtc;ials this Spring, we can proviﬂe
a vn;ietybof ways in which these materials can be effectively

used- and improvcd. We hope to locate additional funding sources

to prov1de for additional f1e1d test1ng, product revision, up-

dating and the addition of more valuable featurcs._
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AN INTERVENTION PROGRAM FOR OCCUPATIONAL
STEREOTYPING BY DEAF STUDENTS

Jhdy Egelston Dodd

The Handicapped face many barriers to successful carcer develupment in
sclence and technology. The most notable Include the luck of role
models, deprivation of science content in their schooling, and discrim-
Ination based on negative societal expectations and personal aspira-
tiong. Deaf students must face all these and overcome the additional
burden of a communication barrier.

There is abundant evidence of highly consensual norms and perceptions
regarding males and females. The stereotypes attributed to men and boys
are perceived to be more socially desirable and more advantageous to o
person seeking a niche {h the world-of-work of a scientific environment.
Many occupations in the United States have traditionally been divided
according to sex, "men's work" versus "women's work." Although men and
women have recently entered flelds where fewer than thirty percent of
the jobs were heldsby someone of their regpective sex, many technical

_ and scientific occupations still remain domlnated by onc sex. Since the

passage of Executive Order 11246 in 1965, very few occupations can be
legally restricted by sex. - However, if an individual feels that a
particular job is inappropriate for his or her sex, that occupation is
as good as closed, because he or she will not aspire to Ahat job as a
personally-potentinl occupntion.

Deafness, Likk sex, represents a characteristic regarded by society as a

' handicap for holdxng certaln jobs. lHearing-impaired students suffer not

only the -same curriculum deprivations that perpetuate stercotyping of
occupations as their hearing peers, but they have also not had career
education exposures which have been planned and implemented with their
particular type of handicap in mind (Munson and Egelston, 1974).

Junior high school-aged deaf adolescents are reportedly three times more
clikely to stereotyre occupations by sex than are their hearing peers
(Egelston and Kovolehuk, 1976).

Not only are deaf workers found in dispropcrtionately large numbers
among low paying, low status, dead-end jobs, but the majority of deaf
students at both Gallaudet College and National Technical Institute for
the Deaf are enrolled in programs traditionally appropriate for their
gexual identity (Cook and Rossett, 1975}, Both distributions show the

effect of self-seiection and aspiration based on traditional stereotyped

notions of what deaf men of deal women can do. "Deaf adolescent women

reportedly have a more traditional view of their sex role as manifested

in vocational choices than do their hearing peers.

Freshman at National Technical Institute for'the Deaf rated johs Das :
dppropriate for males only, females only, or both; and 2) as] appropriate,
for only hearing workers, only deaf workers, or both.! Correlation
analyses showed males tend:d to stereotype jobe by sex more thun fe-
males, a3 expected since most of the technological najors represent !

ploneer choices for women: The strbngest correlation (p \001) re-

- vealed that students who stereotyped jobs by sex also regarded deafness'

is 1 liniting hundicup (Egelston-Dodd, 1977) "

i )

Intervention in these beliefs through science career planning seminars

targeted at secondary school age deaf students could liberate their
personnel aspirations from the stereotypes of sex and deafness. - A
program for educators of the deaf which serves to raise their awareness
of the detrimental effects of such channeling has its precedent in |~
hearing schools where'a deliberate attempt to overturn societal values
and eradicate racism and sexiem has resulted in response to Title IX of
the Education Amendments of 1972, Such a plan in schools or vocational -
programs for the deaf,, where stereotyping is even more rigid has never

_ been undertaken, - It is past due.

For deaf people the effect of societal pressure to fit the doubly stere-
otyped occupational roles mandated by their sex and their hearing im-
paitment is abundantly evident. ~The channeling:of deaf males into
nachine or printing trades and of deaf females into keypunch operation
or domestic duties is one result of the failure of schools and reha-
bilitative social and vocationgl services for the deaf to counteract the

- .effects of this stereotyping.

9

The need for materials. und strutegies for 2 science career education,
effort-which counteracts 'sexisn and other discriminatory societal influe
ences has been documented by Dr, Joanne Stolte,-director of the NSF
project, Science Caveer Development for the Deaf (1977). Deaf sci-
entists, particularly £emh1es are not readily ‘available as role models.
Schooling for the deaf; even through secondary level, emphasizes lan- )
guage development to the exclusion of science content, The business '
comnunity views with pessimism the difficulty, Inconvenience and expense
of communicating through an interpreter, learning menual communication
and installation of teletype equipmert to serve as telephone substitutes
for potential deaf employees.’ THe infeasibility and risk of a hearing
handicapped person working with science equipment hes been cited as °

‘rat{onale for the low participation of -the deaf in careers in science
"and technology, The Philadelphia-based project proposes to prayide

successful role models, enhanced Science content and positive expecta-
tions for career development in.science in the hopes of stimulating
scientific aspirations {n secondary deaf students.

In light of such current development efforts; the design of- a'parsdigﬁ
or philosophical context for the production of materials and strategles
seems timely. o




\ .
ntitled Research and Urilization of Educational Media’
Deaf, held in Nebraska in 1973, which focused in carper
novative carcer and vocational learning activities, it
hown that materials that work well with hearing students
weeds of deaf students. Although they can be modified
ed,* ete.) they do not offer the exposures and expe-

e essential In the education of deaf students. Rarely
cient detail are the kinds of work problems and atri-

workers encountet in the safety regulations, communica-

relations aspects of a job.~

on (1974) .have reported a career education model which

1y developed for Intermediate and secondary level deaf -

REED model was explored as mart of an action research
1 project in three New York Sta:e schools for the deaf,
resulted in the preparation of 2" progran for meeting
er education needs of deaf students.

| general trends in the American job marKet which will
th atruc:ured and frequent career education experiences
1 and bring "pay off" in eventual human marketability.
{onal trends that affect the employment of American
 automation and the replacement of low-level, routine
juiring a high level of education and training, 2) tech-
ments which require sophisticated knowledge and skills,
realn of sub-professionals whio perform the less complex
rried out, by docto ’s, nurses, teachers, counselors and

t developments represent’ changes which impact fortui-

: career development for the deaf. These positive

ude 1) the tremendous success achieved by the National
ste for the Deaf in providing skills and opportunities

. fields which were previously closed to the deaf,
anding of the- deaf and their problems which has in=
nitly. during the past few years due td television, antl-
=gislatlon aimed at all minorities, and a growing na-

r making all handicapped fully participating members of
and 3) career education which is rapidly becoming a

f the total educational process in our schools.

e developments to augment the science career potential
" learners, there must be.a firmgrasp of the fheoreti-
lerpinning the career education movement. Egelston-Dodd
dzed the fleld as.revolving around four positions. On
| continuum the first concept represents only the eco-

eer education. Another position widely covergd in the .

professionnl literature is the specific tra)ning required in the prepa-
‘ -ration for a job or some paid employment.- The third conceptualization
which is most compatible with an intervention program such as the one

described in this paper, includes employability and occupational educa-
tion but’is not limited to the economic or work role. -

- This position

“ defines’ carcer education as a comprehensive self-developmen: and -career
decision-making process approach. This concept evdlves into position
four, a life-time career development approach with the intent being an
evetitual provision for a total 1ife-span tied to career devalopment.

s we begin ‘to view science career development in its broader, more
encompassing dimensions, we are better able to.accept it as vital for

human maturation and intellectual developmen:.

Recent research on self

esteen and self concept has suggested that children who“have a positive

self concept tend to achieve more.

In the science education of deaf

learners ve should be able *o keep in perspective the disability caused
by hearing impairment and highlight the identification and development
of each student's individual attributes and skille. .

A sclence career educntion program can be infused in:o the exist.ing £

secondary curriculum offerings using these four basic channels:

1) the

self, 2) the conceptual, 3) the informational, and 4) the e @erientia

(}lunson, 1971).

Briefly each of these can be differentiated as follows:

Self exposures focus on the {ndividual and his or her "being" and deal
with the many ‘component concepts of self that comprise’ the total self

>concept of the individual.

Activities can be designed to provide deaf

students with opportunities to eéxplore their values, atritudes, abili-

ties, -aspirations, personally held stereotypes, and personal .traits from '

¢, the perspectives of their sex and the lixnits of their hearing handicap.

f Science classes represent anappropriate medium for teaching the analytic -

skills involved in such self evalun:ion ®. Egelston and. J. Egelston,

1973).,
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Conceptual exposures contribute to the individual's general understand-
ing of* the nature of work, work functions and work roles, and also
emphasize” the development of attitudes and understandings. that permi: an
indivldual to-think abstractly about’ the role of vork in their Lives.
Language serves an important function in conceptual learning. ' Deaf .
_students need to understand the special vocabulary asscciated with the

work function concepts.

This vocabulary can'be infused into instruc-

tional content units where the terms would be appropriately studied as

part ‘of the regular. acadenic curriculum.

Such work function teérminology

as negotiating, computing, and analyzing are already a part of typical

science classroom experiences.

in a work’ situntlon may oceur uith repeated exposures and teacher

guidance.

0

Conceptualization of the tasks involved )



_ Informational exposutes provide for input of a factual nature and deal

basically with expanding students' knowledge abour sbecific science-
reluted jobs and career opportunities in-the world of technical and
scientific occupations. The informational channel must provide the very
special {nfomation about job duties, work requirements and qualifica-
‘tions so that an individual has the needed knowledge for problem-solving
and decision-making activitive - sociated with his or her'career devel-
opment. Students cannot be e:, 4 to all the career information-which
they may eventually need. They ; learn how to locate information

about the general duties of a Joh :ypical work situations, the physical
demands and conditions of an occupation, the personal qualifications and .

preparation reéquirements, Because the informational channel has a much
stronger tradition in guidance and education in general, this material
must be examined carefully for the stereotypés,uhich could limit full
career development in science. - The failure to illustrate:a mixture of
males and females or handicapped and ton-handicapped workersin the .
literature depicting a scientific carcer is a potent message to the
reader which will impact on career decision-making, Teacher interven-

tion involves bringing live role models of deaf workers.of both scies to’

the science classroom to serve as a direct source of career information,
when they are,available. If not, use of media which show'an appropriate
nixture of workers will help break the stereotypes. .

Experiential exposures permit individuals to evaluate their feelings
toward and skills in specific science-related jobs or work role rela-
tionships. This potent channel is rarely tapped in the typical scienhe
education program. Labor legislation'has increasingly excluded the -

" young from these real exposures, and econonic conditions have linited

. part-tine and sunmer work opportunities in any fieig AJthough actual
work provides real.experience, life-like experiences of a,simulated )

"nature can be planned. Other strategies which can be employed to pro-
vide deaf'students with experience in' the actual- dynamics'of work in-

: clude field trips to work sites, classroom and laboratory-work, and
homework assiguments. In school déaf learners engage in work functions
associated with data, people, and things. Schoolwork demands are real,-
and an individual's experience with these tasks, with the’ demands and
pressures of completing these tasks and with the ‘nature of the condi-
tions in which the tasks must be accomplished, can be converted into

meaningful experiential learning. Science teacher sensitivicy to stere-
‘ ten

* otypes regarding what deaf males and.deaf females "can't" or "shouldn't" -

do nust be displayed in the assigoment of tasks so that engineering and
physical science work doesa't go exclusively to the boys and record .,
keeping or lab Lcchnic‘an chores wind up assxgned to the girls

Women nnd especially deal women (Connor and,Rosenstein, 1963), are very
aware of and sensitive to societal expectations, Therefore, another
application demanded of any endeavor to enhance science career education

is a model which works to undermine the stereotyping of jobs, interests
. h ¢

and ‘bilities secording to rigid ideas of the Iimits Inposed by sex or
by possession of a handicap. Adherence to the guidelines established by
the NEA's recommendation for the elimination’ of sexism in curriculum
materials is mandatory for the content, illustrations, language qnd
philosophical base of any such progran.

Finally, ‘all of these. changes depend on the positive and unlimiting
attitudes of educators of the deaf-tovard sex roles and the handicap of
deafness. Strategies for freeing educators of culturally derived bisses
have been developed for the hearing population through HEW sponsored
programs. Infusing such strategies into the pre-service and in-service

. training of educators of the deaf can raise their awareness of the-
) oppressive effects of stereotyping and demonstrate positive models of

teaching behavior, counseling technigques and school policies uhich can

R intervene in sex-role, sterentyping.

Y
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.+ the professional geologlst. Some reference will .be made to the visually

" EDJCATION e

' student wlth ambulatory dlf[lculttes should hnve no special problems. Those . ) o
’ with mnnual or- visual dlsnblhtles can employ the speclnl alds such ‘as t}pe-

. writcrs or tape recorders used in other lechure courses,

xourses are "hand speclmens". easily handled durlng study, Identification -

S
GEOLOGY AS A CAREER FO§ THE DISABLED -

. - Carol Faul ) ) )
OF all the physical and biological gciences, geology as a course of ‘study

is nmung the most amenable to-the orthébedieally disabled student.,” In

most areas of geo'loglcal study, modifications can easlly be made in the

:

lnborntory Ab mdnnt employment opportunmes exist in the acddemic world, N

in Stare and federal-government 'ngencres, and in private fndustry. With

the current emphasls on energy sources and the. continued concern’.about the

~

eoviropment, the lield of geology is strong in employment opporiunities now;,if
and will probably be even stronger In the fnture. This paper explores tlre

problems and so.lutlo'ns_ for the orthopedlcally.,dleebletl geology‘student and

Dapalred student, o K . o ) .
Béth clnssroom and’ laboratory work are, "in almost’ all mst:mces, very
adaptable to the lndxvldunl needs of the dlsnbled student Classroom work

In geology usualy conslsts of Iectures ‘and rarely demonstratlons “The

o

Unlike c'hemlstry, 'physics,lrand blologyl, the academic content of the o '
laboratory work 1s of a nnture:thnt _ furniture, equlpment and techniques‘ ‘
éan- often be- modllled for thp ma.xlmum efflclency of the lndlvldual student, ,
duiabled -or not, In the geology lnboratory, tables are usunlly normal slttlng _v _ i’
height, vlvlost mineral, fossl!, and rock speclmens. used in elementary .

5

’l
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chniques for minerals Include crystal.form, color, “handness tests, plus T
her tests using slmple portable equlpmcnt Since many tcchniques are
ommonly employed the manually or' vlsunlly lmp:ured student mlght choose
10se tecbnlques be can perform most easlly Fossil identification is often
isual or may be tactlle. Aumlmry techniques may lncludc making tnln
ectlon slides or sepnratxng fossils {rom their mntrlx. The student with

lanual or vlsual disabilities may prefer to’ concentrate study on fossl groups

at do not requlre special physical techniques, The student using a wheelch:ur S

hould encounter no problems except pe"rhnbs renching the sink. 1 have
nugh't,pdlelontology lnborntory wlthout any‘ physical barrlers hlndcring me
lltbough' the laboratory was designed for a non-dlsahled instructor;
Geologlcal, t_opogr'dphic, nnd other m:Lps‘ are un- lntegrnl part of geological
raining, They are, of ccurse, ensily mov:lble to a convenient btudy height,
For the vlsua.ly dlsabled elementnry geology student excellent molded relief
naps are nvs.ilnble from supply houses _Equipment used in geology te;chlng

md rescarch is ‘often portnble. . For advanced, students,  petrographic mlcro-

,copes are easlly moved to a convement herght sedlmentology slevlng

%
s

=qu1pment Is mostly portable and 5o on. of course some equlpment becnuse :
cl’ its slze, .'lgldlty of ccnstructton, or by vlrtue ol its functlon. cannot be
moved, Ex..mples would be ¥-ray- dlffrnctometers nnd mass spectrometérs.
Since this :sort of speclahzcd equipment ls zeldOm used by undergrnduates,
problems of theilr use would n.lmost never arise, For a grn-‘uste student
needing to use equlpment wlth fimited acpcesslblllty machlnes can almost
always. be modifled at llttle cost, For exa.m;)le the control panels on 8

mass spectrometer can be lowered,or the cOntrol knobs modlﬂed by a llttle
‘7

R

. tncluding Lnose in wheelchalrs. On heavlly travelud ronds, pre-trlp plannlng

- student \could do his share of the work 'rlght;l_r_om the vehlcle. His work

thoughtful englneerxng, In fact, any dxsubled stutlcnt who chooses to work ‘ .
with comple\ equlpment would probably welcome the opportunlty to asslst ln . .
modifylng the "tools of the trade" as part of hlg educatlon.

Feld work is an lntegral part of the study of geology. Even the non-
majoring geology student must become scqualnted wlth geologxcal formatlons

and structutes, geomorphology, and fossil, mineral, and rock specimens

' observed in place, . Every student in geology wants to be 'e)tposed to geology

. outslde the clsssroom and laboratory. itisa furda-nentsl reason why many.

students t_lfn 8 geology course. Fortunately, our road-bulldlng peuchant

can often serve to provide accessible rock outcrcps to dlsabled studenta

shohd. \i\uclude contactlng the hxghway police for permlsslon to stop and
collect Avpollce escort can sometimes be atranged for safety. For less
accesslble locslltl’es, most geology depdrtments own & n.;ged ﬁeld vehlcle - ‘ 5

fo carry equlpment and the collected speclmens. . The dlsabled student could -

.

nde in this vehicle nnd slnce much geology fxeld work is a team effort tl'e

could include observatlous on structure or bedding, interpreting mnps.' and

maklng ileld 1dentlflcntlons. \\ i » C .

\\‘

‘ Some athletic speclnllzed activities such a8 oce:mography and antaretle

~o

geology would Llkely not be prqcﬁcal for a disable student, \Myl%me

number of students chosen for sach “endeavors are fow and there are many"\\

more geologlsts back-in.the warm dry l_aboratorles worklng on deep-sea cores

" or Antaretic fossils than weit out to collect them. .

'
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| CAREER OPPORTUNITIES ‘ S photographs. \\\
. The field -.f gcology and the cmploymcnt opportunities Ior [,colo;,lsts . s Fedcrnl and state’ goycmmmts employ about onerfiftl\ of all\Earzlh‘
are exp:mdmg Employment is avmlnblc in teaching, rescarch muscum . K selentists, .wltll the United States Geological §urirey cmploying over 1500 |
work, private lnilustry, and govcrnment regulntory, advxsm'y, and exploratory o ) Otherlle‘dcrnl sgencics \Ivlth geologis!e on thelr_.staffs Include the Bureauj’:of‘._l

. organlzauons Geology is now taught cxtenswcly from Jumor high ;chool on, c ' Mlnee, the Natlonal Pn_rk Service, the Depllrtment of Aérlculture, ‘the \‘\ I.
Many general science :eachers. may lmve a background In geology. Mo_st ' . National Oceanogrdohlc. and Atmosp_hc‘rlc: Admlnlstrntlon, an'd NA SA ‘
college lnstructors coml;lne teaching and research, The academic. rescnrchcr ) U . ' Many govemment 'geologl'sl.'s choose o do a combination of fleld and laboratory
ollen has the bonus of jetu'dcnts to do his hill climbing and collectin;;v for him, i -' . wprk. Often Lhey”mey spen(}i:a"rew months os part of a team studying or
Museums can be excellent places ‘ol'emnloyment.lor the imaginative disabled ) - ‘ collecting in the’ ﬁeld zod thau'the remal.nderv of the year in the lahoramry .

. geologist, Anewerln; phone inquirles, identifylng specimens brought m by . ' . smdylng‘l.he material collectetl, 'constructlng.mnps. vlrltlné reports, ele,

" the publlc; deolgning exhlblta; and. malntaining and"addlng to the collcction‘is‘ o The dlsabled sclentlst‘might wlsh to emphaslze the lnboratory aspecta or-
a’r_e a few of the muscum activities casily adnptable to the dxsnbled geologls-t . T 'specmllze in technical ‘ltlng, -edltlng, or llbrary research After all \

Prlvate industry employs nbout onc &al" of all gcologlste with pctrolcum s ‘,’ o . VL ‘no: every guvernment geologlst collects his own samples - compare the mtlo

. companies the largest cmployer. Although aurveylng and geophysical of thoae who collgqt moon‘samples to those who‘shlxdy_ them ln the laboratory!

,prospectmg is an lntegral part of the lndustry, mrcropaleontologlcal geo- T -' ' ) ‘ ] !'l:o eummarlze, the dlnhled student ; should ﬂnd the ﬁelrl of geolog:}'\ one’ .’
chemlcal. and geophyslcal studres are usunlly done in comfortable laboratories : ’ ‘ . o . very:adaptal:.‘,e l.o! his needs.‘ . leevequipment cannot be made eEcesslble. to
Minlng companies are even more ﬁeld oriented but lhcy too mnlntam well ‘_ ‘ o R 'the aml:ul‘al;a_ry or“mnnually. (llsa‘l:led' student, _'I'he'vlsually disabled" stident
R equlpped lubomtorles with numerous oppormnlues for employment of the o : will ﬁnd: man)" areas .OI geologj lenslole~wlm th}e,nldf of existing regular- o
dlsahled sclcntlst. Publi¢ relations jobs for thc person with gcology tralmng : . - S teaclllng aids, v‘_GeOlOElBtB tend .lo be lnvantlve in t.llelr equipment aml in any
‘ ‘are lncreasmg 1n prlvate jndustry ‘ i = c T y ; ‘ . tenchlng slb.latlon there will likely be esger volunl.eers to'odapl exlstlng-l '
There are between 2000 nnd 3000 consulting geologlsts ln the United - equpment, The imase of geologv 28 an athletle male-domlnnted field becomes
States, The able and cxperlcnccd disabled geologlst mlght become a con> .. more and more obgolete iﬂ the eme lng emphﬂﬂlﬂ on laboratory smdlcn,
‘sultant, especla.lly In conjunctlon wlth othcr employment.  For example, the ' - - ! computer geology, ﬂnd 1'98“13“”)’ and ﬂdViBOl'Y gervices, Geology s tf“l)’ g

college prolcssor might spend summers advl_slng local governments on ‘ o ;. equal OPPWW sclence. .
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'envlronmentnl pl:mnlng‘, soll gtudies, highway planning, and incrpreting aerlal
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o ‘ ' e ‘ ATTRACTING SEVERELY DISABLED HIGH SCHOOL

, . Dibliograph _ ' ' A . S " STIDRNTS T0.COVLEGE CAREERS I SCIENCE

. Anonymous, Geology: soience science ““d P"Lfeisﬂf Amerlaun Geologlcal : / I Held! Fawber, Harry N. Ash, Hovard T. Blane, Debta Boots,

. . : - o : . Margaret A. DeMichele, G: Edward Denslow, Richard E. Desmond,
! Instimte, 1976, - - ST - Linda E. Hewitt, Debbi Swazuk :

| . - o

Richard, Benjamln H. and Harold, W. Sundelius, Teaching introductory = - < T 07 The purpose of this paper s to ieport ptogtean to'date of & project based
L i B : : . . ‘

i

geology to a blind person, Journal of Geological Education vol, XV, - ‘on the notion that percelved oppnrtunity affects educatinnal and occunationall
Iw 10, 4, p.I5z-155, 1967, ’ . S v - . attainment. The project ia deaigned t:o test :a global methnd of influencing

N perceived opportunity structure among severely disnhled high achonl aeniors who
- ‘ / o . ‘ _ show academic ability to further their education: This global meth_od has

s - . several aspects:

| o . ) ' ., . - 1. Ve encourage students to apply for admisslon to col‘le'ge
: - . . . : and offer them"assistance in the application process.

/. i . . . 2 We fuvite them to the Pirt campus for a wetk-end during
'S © - . . vhich they meet and talk with college studemts, both - .
) P ' . . ’ T " handicapped and nonhandicapped, and- faculty represen~
i o / . ' . tatives to gain an lwpression of college life and how it -
R o K - / : . . B ’ o o “ean, accommodute handicapped students, .

‘,~ L . ! : . . : 3 During the week-end visit atudents alse meet and talk :

Lol : i e W ‘. . ' . with geverely disabled career models - ‘successful adminis-
' ' . . : trators;. doctors, engim:era, and 80 on. Lo

o ' - . o W 4, Wé provide acadenic and career’ counaeling baged on’ X
. . - ‘ " - ) students' aptitudes and interestsin’ the’ context ofa "

. ’ : : e voluntary, continuing relationahip. - -

L IR ' U 5. Wq reduce social snd phyaicnl barriers against. mobility

. o o - and communication and attempt to create’an atmosphere

. . . which encourages the freest. expression of peraonnl

. o . o ' o ) . abilities and talents.

e ) : . ) ’ . ] ' " The prnject 1s being conducted within an evaluation framevork that will
allow us to draw inferences about the effectivenean of the method being uaed.
/ ' ' . ) . P Specifically, ve have ayatematically selected aeverely diaubled high school

. s . seniors” whn are receiving services f:‘om the state Bureau of Vncational Rehabil— .

. ' : ‘L v . ' ' 1tation (BVR) and who have an average or higher 1.Q., good high achnol gradea,
¢ ) . o C oo . ' T

.’ ‘ X . e . ] . ..', . o [
: N P . . Lo ) ]53 © . ¥The preparation of this paper was auppnrted in part by a grant from the National

o - E ) " Sclence Fnundation.-
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”SA'_l' scores above 750, andfor rank in the upper third of their class. We have a

'conplex definition of seuer‘e disability; simplv stated, it refers to impairments

“fron any cause of. hearing, signt, skeletal structure, or nuséulature which affect
physical mobility, affect ability to manipulate objects, and/or interfere with” ~
commynication of’ information. belected students were randomly _assigned to either .
d trtat’nent or nontreatment group. Both groups.are to” be assessed before and -

after treatment on measures of perceived opportunity, vocational interests, and

vark velues, In addition, we are obtaining.relevant soclal background informatiou

"and outcome data regarding college admission and entollpent. We ate predicting"_«'

that after one year, treated students will show greater increases in perceived
“opportunity measures than untreated students and that more treated students will

be ‘encolled in college than untreated 5tudent5. Information collected in

\{ubseduent'yesrs will be orlented tovard choice of science majors and sclence

careers, ' .

With tnis brief description of the project in mind, we want to feport today
. ..

concerning early findings in three sress,:‘vsubject‘ selettion,'treotment._ and .

g dex;elopment'of measures; The areas of subject selection_and treatment, in
v'perticlulsr. haue inplicatione that go. beyond our projeét and relate to re'cruit- .
Ine.nt of ,hand}capped,persons fnto science fields generally.
1 .
L '
Our original plan was to obtain computer listings of sll high school student
BVR clients and to screen thn 1ists for students who met our disability criteris. )

We then intended to obtnin information about academic ability frum the elfent's

: BVR counselor or school guidance counselor. From the resulting 1ist, we would
: e -

rendomly assign clients to tveatment or no-treatment conditions, and contact them
' n A . - .

s N
3 N

TN

.this information coded meant that -informati-on about.meny seniors was not avail-

:out-of-dste.

accordingly. While we contined to rély on this ‘procedure, it proved to be N\
sufficiently cumbersome and problematic that we developed other procedures to

identify severely. handicapped students.

Mention uf'sone of theydifficulties we have'run intd nay gerve as a cautionary
tsle for others who need to systematicslly sample populations of severely hsndi-
capped persons, The problems were threefold and ‘Involved (1) the quality of the .
computerized data base, (2) diserepancy between out definition of severe 'd sbility
and thst,based on federal standards used by BVR, and (3) adherence to rigorou,s

. P .

but necessary confidentiality procedures. .

Data Base. Sixteen district offices report client data to a central office
computer. , Seniors in high schnol usually don't begin to apply for BVR aid uatil

late fall.or winter of the senior year. Allowing for normal delay in getting

able in time for ,us to screen computer 1ists, identify clients spproprinte for ’

- the, program, obtain confidentislity clearance, and get th@ client into Our

progrsm 80 thst we could be fully of use to him. Further complications include

.individual vsriations amng offices in the mannér fn which data are coded.

For exsnple, one office only infrequently used the code for high school students,

preferring to code most high school clients as incakes. Another office submitted

client data periodically rather thsn cnntinuously, 80 that: codes were often

And so. on; )
1 +

[
o

Definitions of Severe Digability, Disability codes used.by states-are

based on Federal definitions develnped hy the Rehsbilitation Services Adninis-

* tration of HEH‘ “While we lmd few problens with codes for visusl or auditory

handicsps, codes for orthopedic and other conditions provided little infurmstion

4



" about the extent of functional impairment. '
in this regard, we found it necessaty~t0 contact district offices and__individual
tounselors;' This placed another time burden ob subject selection.' A separate’
code for severe dlsablllty used by BVR was defined more broadly than our defi-
nition, but did prove useful vhen clients with mental retardation and ather
mental/soclal handicaps were screened out.

N

Confidentiality Procedures.
we dealt only with client I.D. numbeurs in order to pr'e!erve confidentiality..

‘ Once a clnlent was sele‘ctedl .fot the project, we subnitted his pumber to the
central office. From there, letters describing the ptopram and inviting the
client *2 participate in it were sent to the'client and to the client's pﬂrents‘
these lattets teques ed parents and client to_slgn a fom authorizing BVR to
qive us the client's name and address and to share 1nfomatlan in the client's l
folder, Only alfte‘i."the signed release forn vas returned to the central office:
did ve know who the client was. This completely necessary procedure proved tu“

be cumbersome. tlme—crmsumlng, and subject to comunlcational errot (in the,

version of thig paper to be presented at the April meetlngs data not now
available about the proportion of acceptances by cllents will be provlded).

Further. thn necesslty to preserve confidentlallty prevented us from obtaining

1nfomatlon about 1nte11ectua1 ablllt) from schools when thls was not nvailable

in a client's BVR file,

This placed addltlonal burdené on BVR couneelors ta,

« ¢ obtain this needed bit of informatlon.
. ot

As some of these difficulties became apparent Lo us,'we beéan to explore °
otket means of recruiting students to the project.

tact with the model school at‘Gallaudet Callege, and we stepped up this effort.

Ly

In order to make clear~cut statements

During the entire process of subject gelection,

We had already been in con=-

-

AR

very encouraging.

" a fulcrum for advocacy of soclal and physlcal changes 1n the” Unlverslty to

In addition, we sent letters to public, patm:hlai,’and private secondary schopls

in 'theigreater Plttsbui‘gh area and to large conmunities in Western Pennsylvania.
These letters explalied our program and indicated how school counselors, studemﬁe,

. . . N
or students' parents could contact us directly. While this was a “less systematic
way of proceeding, it short circuited the selection process 1nvnlv1ng BVR tllent

1ists (1n the April presentatlon., ve will provide data on thevsuccess of thls

effort).

These obé'epvat{ons sho;ld not be taken te sipnify t};ht State BVR's repneeent-
a poor means for récruitmg ptpmising youngsters tp 5c1ence careers: To the bcon-;
trpry. BVR's cleatly d.eal with the largest number of handlcapped students, If[
recruiting efforts vere accomodated within State BVR 8, many of the pmblem‘nf ’

accessibility of records and confidentiality procedures. would be automatically

golved, a P .

One other observatlnn. on the basls of our experience so fat, 1t is
probably better to begin the process: of facilltating transition from trigh school

to college in the latter part of the junlot )enr instead of during the senlor

" year, This alluws time to take medlcal, ancial, abilicy and interest factors

into account in :honslng the 1nst1tutlon most suited to the indlvldual student.

dfreatmeht: _. . e g .
Our progress to date on\ progran Aemopm; has, for theimost part.: been
Unlver.slty receptivity to se\;erel‘y disabled s'ttfdents in,
sclen_c.e has been mostly favorable,j a}ldI there are eklstldg services on eampus that -

dovetail neatly with aspects of our prpgram.‘ The Unlversitp has an office for'

handlcapped studente which is run’ by a bllnd staff person; :hls'office -serves as -
b




facilitate educstlon for disabled students

Further, we have o BVR counselor on
site at-the University who is responsible for BVR clients enrolled here; she works
out of our program offices.

social and physical envi.ronmentc that make educational opportunities;as open and

: accessible to disabled as to nondisabled students. The matter appears to be
' L
largely one of education,
: . | R .
Adninisttative support has.been consibtently present.

For example, the

Everyone sees the need fo:,ourb ranps gnd related
Asaiatant Dean of Alumini Affairs, a lon_g-time adyocate for the handicapped, - |

mobility facilitators, But the need for interpreters,rsudio_tgwille

i
: texts, appropriate exnminstion forns, nnd ‘other " cormunication innovstions 18 ':;:
. . N ' ‘ R often less clear - not necesesrily becnuse of prejudice but because of lack of
represented the -administration during the ofi-campus visit of prospective students. 4
' N . ' \ . knovledge about theiimplicstions of different hsndicspping conditions. | L
X . . . . s K | .
) ) . - . . . ! . . . R
Many 'key-individuale on-science faculties also support the program. An \ . L ) . c
: S L S ) Lo evelopnent of Messure ] . .
astrophysicist is developing a summer program which includes a lab program' for \ D
high school students ag a transition to college, She i's degirous of in'cluding '

|
dissbled stydents and making modifitntions in equipnent or devising organizational

we sre meaauring votstionel interests and work values 'with stsnderdized
mesns to provide the highest level of training

oo

|

] } -instruments of known relisbility.snd validity, The Strong-Canpbell Interest Y
N . . : Inventory (Csmphell‘, l977) measures vocstionsl‘ interests, and the Work Values
On the other. side "o the ledger ) P o
sre Esculty menbecs who believe that scientiffc work, pnrticulsrly as 1t involves \

) Inventory (Super, 1968) measures vork values.
ldborstory nsnipulstion, 18 not possible for students vho are blind or confined

‘to s "wheelchair,,

Because of previous work on these \
N . tests, pilot studies were 'not’ necesssty.

|
They view deaf. students as more nble to paster lab procedut‘ea P

but unsble to grasp materfal pregented’ in lectures

‘ o |
Our neasures of perceived opportunity are bssed on work by Jessor ‘and
Houever, none would sttenpt ' T

to keep a student from registering for one of their courses, although they wuuld

-
associates (Jessor, Grsves, Hsnson and .Ieasor 1968) and, mclude three instru- |
.o " " ments: a personal valuea questionneire, an expectstions questionnsire, snd a . ‘.
not be likely to make atcomodntions for disabled students in their clssses. . " lfe dhsnces inventory. The firat®two focus on relstively {mnediate goals in ‘ \
[ . o . ' x‘ o i ! . - s
. Qur attempts to recruit successful career nodels proved to be extremely I

i
the peer group and in the school situstion, whereas the 1ife chances inventory
‘i‘ .
fruitful. There are 4 nunber oE highly successful adninistrators, engineers,

.
‘s designed to tap more distsnt gosls and' values,
physicisns and others who‘grsphically portray the rewards to be gained by the

i
While some psychometric work E ' ‘l\ .
| was done in the early 19n0’s on concurrent validity. snd internal consisténcy of Co !\.
‘ . the values and expectstions questionnsires, the results are now outdsted further, \ o
.severely hsndicspped person and the problems he or she fsces in sttnining eduts- } “ |
tional and career goals. They are living proof thst the’ opportunity structure ' ' !

the test-ret(’.st relishility characteristics of the questionnsires are unknown.
18 ‘more open than many disabled persons have been fed to believe.

.

Ag’ for the 1ife chances inventory, we have revised and: lengthened the originsl
Dur experience thus‘fsr suggeats that universities are generally receptive

version of it, go it is in egsence a new-measuring device,

'

to severely disabled students and are prepared to make modifications in the

o




* .

* In order to assess the internal consistency, time reliability, and concurent
. i X P .
validity of these instruments, we administered them, ;lang with some questiuns !
inquiring about social background information, on two separate occasions twa”

veeks apart to.a zi-smple of 47 female nondisabled high school juniors.:

.l
The findings for the girls‘indicnte tnnt internsl donsistency as measured
. . . . .
by :oefficient{qlpha is ncceptnble fou all three scales, rangfng Erom .84 to .96. .
Test-ftest rel@‘}élities were ,50 and .93 for the peraonal values nnd expec~

tations measures, respectively, and ,75 for the life chances 1nventoty. While

-
the latter figure 1s on the low side, 1t 1s pevertheless ncceptnble. considering the

fact that this scnle consists of only 10. items and 18 based on 47 obgervations, .

f

Concurrent validity coefficients for personal values were in the expected
direction when self-reparted scholastic achievenent (gtndes) was the eritetion
and, though they were nat high, ranging from .25 to .57, all were ststistlcsll.y
signi.ficant. ‘ ¥hen family socioeconumisl.stntus (SES) wvas the criferion, there
vere no significant correlations, although most_uete in the expected ditect_ion.r

}Thel life changes inventory showed.no significsnt -lrelatinns‘hip, to either grades.
or SES, nlthough correla"tions again were in the predicted direction. The findings.v
concerning the validity of- the instruments were not 88 strong as. ve would wish

but are nevertheless generally in the predicted directian {we plan to test a

group of high achool boys a_nd ‘will present these data 1if they are avnilable in
\ .

o
N .

time for the meeting). ' . .

'
>

ln sunmary. we have pregented the rationale, opetntions, and some findings
t:o’dnte concerning means for 1dentifying ‘intellectunll); promising severely handi-

» capped adolescents and for helping then tohachieve their vocatisnsl guals. A8
- we contdnue to work with these students in their college careers, we will actively

support and encourage those with scientlfic interests and sclence career objec-

tives: to obtain the education they require to realize these objec'tives.

oy

' : KRt
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SCIENCE EDUCATION AND CAREFRS:
PERSONAL VIEWS FROM WHEELCHAIR LEVEL

Batbara Jane Mendius

When L read-that one of the objectives for this confer-
ence was to "develop recommendations for science education and
careers in science for handicapped students, I was pleased,
because having just been through the mill, I‘hoped that my prac-
tical experience could be useful ta others I acquired ny entire
formal education while in a vheelchair. Since sixth grade my
‘major academic interest has been science this culminated with
a.M.5. of Biology from the University of Illinois in October,
1977. From my multitude of experience I have distilled two
.generalizations which I feel applicable to most handicapped stu-
dents. One generalization deals with science education the other
‘with science cateers, I will elaborate on each in turn. ‘

As a scientist I am open- minded about, but always question-"
'ing, information 1 encounter, What are the assumptions? - How
were the data collected? Does the conclusion follow from the
data? Observing everyday phenomena such as: rainfall I wonder
How fast do raindrops fall? ‘What detérmlnes raindrop size? How
do raindrops form? I begin inventing hypotheses and then design
experiments to-test those hypotheses. Control experiments .are
essential to any test to reduce the possibility of spurious éaas
clusions. This approach to questions follows the standard sci--"w
fentific dogma outlined for me yearly since about Fifth-grade.
' The auestion remains as to how that standard scientific approach
'actually becomes incorporated into a person's thought patterns.

éhiCh experiences in a ‘student’s education help him to think‘}vi '%

Vi

_willing to ‘cooperate in ny behalf

'Active but not pushy

B porting.globes:

N

scientifically? In considering'my om eﬁucation};l f‘rmly be-
lieve that my laboratory experience vas the most profound shaper
of my scientific. aﬁility. Therefore Generalization I states: the

first major obstacle for the handicapped student of science is

getting the hands -on laboratory experience 80 important to '

'engender scientific expertiae

I feel,ﬂucky indeed as I recall the variety of lab work

ich b performed in school " T have thought carefully about ther

. factors which contributed to my successful scientific education-;

it all comes down to people .- parents administrators, teachers ;-"
Realizing the value of
scholsrship. my parents took an active interest in my education
Beginning-in fourth grade I attended the
local public school For class field trips Mom would driveﬁone

of the groups to the museum, or. to the nature center -- for labor-
atories are not only found in schools. Dad went to all the par~
ent's nights. talked with my teachers, and came home glowing
about my- progresa

Impressed with my parents interest, and.my

’ ability, school administ;ators were wonderfully cooperative

For some of the aduinistrators ‘T was their first and orly hand-

icspped student e particularly memorable superintendent

o~ played musical classrooms with the three-story-no- elevator junior

- high school 8o’ that T could have those,teachers who normally

taught upstairs Luckily, the science rOOmS were on the first
floor -- transporting gas lines isn't quite as easy as trans-

Back then junior high. science was mostly

!
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teacher demonstrations, and although science fascinated me, I Jn sutmary then, my major recommendation for science edu-
c . . Y

\

N\ A

had not yet gotten ny ‘bands into"it e \\ : . cation is to involve the student in - 1ab experiments. Visual,.
That all chsnged "in high school. There all of my parents auditory, tactile, olfactory, and gustatory clues can elucidate ;

. interest and all of the administrators cooperation would have. © " scientific prineiples, ingenuity and perhaps ‘some extra work are '

’ been wasted were it not for enthusiastic science teachers who_ \ ) © all that's requi.red Ideally teachers could contact a central

' gave me the freedom to do as much as I could of 'what everyone L \‘\: " office ‘which collected:and distributed experimental designs
else was doing Sometimes it only meant. puttlng a microscope or ) ‘\.\\\ ' suitagle for students with various disabilities. .
analytic balance on a low table Sometimes it meant rearranging ) : \*{\‘ n ‘Based on their experiences up through secondary school, some
the greenhouse so I could get down the overgrown aisles. In . S0 handicapped students will terminate their scientific meanderings
one case it meant encouraging this shy student to-enter the state’ o in high school; others will embark ona scientific career.. For
science fair and helping me choose an appropriate experiment “which’ s : © tothe latter group Generalizatidn 1 suggests the most difficult '
1 could carry out myself My teachers uer’e the ones who'ultimately ‘ ’ . challange for handicapped students on science. i to match one' 8
placed science in my reach. Ivca‘n't stre‘ss enough that ‘thei'r en-" s .  mental capabilities and one's physical capabilities with a pro-
couraging attitudes kept the You Can't .Ogre locked out of my mindl. . o ductive and satisfying csreer " Persohal bias perhaps makes me .

But we worked together, so my stubbomness and preseverence- _ . single out this problem as the most crucial-' 1 did acquire a

deserves' ‘some credit also., Science had piqued my brain; I wss o ; . " good science education but I have not yet totally sicceeded in .
determined ‘to learn ag much as i could actually doing as much ., . chcosing a career which is both mentally satisfying and within
as T could. T realized that if I wanted to "do ‘the acid/base N o o my physical capabilities ‘I d_o feel that ‘my personal experi-
experiments I would have to show that 1 could carry solut1ons o ) - ences in science career seeking ‘have_-lse\leral ‘worthmhile tskev
around in my lap w1thout spilhng Af T wanted to firepolish S . hdme lessons of value to 'Au hand‘icapp.led science students and
my own glassware I had to show I could use a bunsen burner : fthe - ) those who counsel them ) . »

'out setting myself aflamel If I needed to move a microscope to: . . " ] In examining my entire science education I note almost aa

" a lover table 1 had to show that I could do that without smashing. ) ‘ i complete lack of career, counseling related to my physical abili-
‘it to smithereene "I had to prove myself all along the” way, ' - ties. By pursuing 2 science educ.stion 1 realr_zed thatf_I could ‘, ’
‘but oy teachere accepted my phys_ical abilities and, although I ‘ . o ibecome a science teacher, a doctor, or thathwon’der.fully nebu- '
often ca'ught a watchful‘ey\e on me, they did n-ot stifle my> ‘ ) ’ . a
enthusiastic investigations. - ) : - ' b | . ST . . ‘ o _,

(]
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v ..lous cr'ez};c‘u're calle‘cl_a "s'cientist'." $pecific other careers were
h fai‘rl'y unknown to me. .l‘(nowing‘ full _w‘e'll' what a science teacher
and a'doctor had to put up with, I opted to become a scientist
fully confident that when I became’ one 1 would know what my job

“1 maintained that painfully naive view almost to ‘the end
of my’ undergraduate yeara As a senior I dove into'the
on- campus interviewing process applying for those Jobs for wh1ch‘

. my coursework qualified me, mostly lab Aassistant positions. As. §

int:erview ‘after inteerénded with, "It been nice talking N

with you -- we'll contact yo\x if necessary," 1 realized I was .’
going to be an unemployed biochemist {and.m v1ng hack to the .
safe’ but suffocating home ni st) if’ I dn'e] t my act together .
very soon., The point.rea hed home that lab assistant jobs. went
~ to people who could reach?all of'the equipment and all of the
chemicals not to someone who could reach almost everythlng 1:
the ‘lab were modified. Af,zer some quick’ careful thinking about
sy employment problem, I chdse to try hosp1tal lab work taking\
. six .additional months of training in cancer screenmg. My
thinking paid off because, indeed, 1 had worked.my wa'y into .a
proféﬁusf'ion' which valued intelligent meticulous workers, and
which had jobs located in hospltals (v1rtually always acces-
“gible). " I vas suddenly very employable; for two-years that

kept me going as the near -fiasco at college graduation faded in -

= my memory The no'velty of employment wore off though ‘and 1 °

C realized whereas my job suited my physical capabilities\perfectly, S

i vag mentally very understimulated .1 turned to graduate school
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“
treated myself toa mental orgy. and earned a Masters degree -
. I'm now looking for that job which will use my mental and physical
abilities to the fullest. 1 have more options with an advanced
degree and I am more avare of what will constitute 8 satisfying !
job for me. . ‘ .

Gertainly though, 'such a circuitous route to a career is’

not necessary or desirable a few recommendations may help others

follow a more direct course .The handicapped student who 1s

serious about studying science‘ should be exposed as early a8

possible to- the variety of jobs which are available in the
sciences e should also be encouraged to think about what types
of careers would be compatible‘with his particular handicap, '
.or altematively,‘ hpw to‘overcome various physical.problems which
‘mighl.‘ arise in aless obviously cpmpatible career. The MAS
Resource Group for .the Project on the Handicapped in, Science is
ideal for providing career examplea and role models for “the
handicapped student; I hope ‘that pamphleta aimed at various age 3
cgrOups will be developed using the Resource Grbup as an informa-
‘tion base Such material could be: distributed though the schools
by superintendents, deans, teachers, and counselors A little. .
guidance atan early age can; set the stage for continued mature
planning throughout the student s education

I also feel that ‘the handicapped student mst be encouraged“ ’

‘ to. prize his mind and develop his mental abilities just as an

- athlete prizes and develops his body. The nandicapped student's

strongest asset in job competition is hia mind, it is his
o
A . N . ! “r |



responsibility to keep-it sharp. .In drder to accom.plish that
the handicapped ‘student should be. cautioned to seek'a career’
which will use those mental-abilities fully If an sdvanced " o
degree is required for-a desirsble job, the student should pre-
pare for those extra years, - If a job loses its challsnge he
should change The handicapped person must learn to never sell
himself short -- unless he is willinv to let everyone, do it to
him also. Choosing a career is a hard decision 'for everyone;
for the handicapped student it can be especislly f-rustrating and
frighteninge. “With.some assistance in planning and some guidance
‘in“ one's personal value, csreer choosing can be excitin"g,

Finally, let me emphasize that in this technologicsl era
_scien‘ce is @ vi'tal part of every chlild'.s education, - Some young -
people, will choose to pursue scientific careers. Some of those
‘young people will be physically handicapped I ask pavents, . -
school administrators, and above all the teachers to let those
'students do all that they are capable of /doing, “show them their ) .
responsibilities- to .themselves‘. and .open their e.yes to the
spectrum of s,cientitic careers which ;esist. Your reward will be -

their success. B o .

N
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LABORM‘ORY SCIENCE AND ART FOR BLIND AND DEAF CHILDREN
A MAINSTREAM APPROACH

‘Doris E. Hadary ‘ Ty

A program of "what can be dope" - not on]y "what shou]d be dane"
. (Th\s paper is ‘accompanied by fﬂms and stes showing the areas of teacher

training, curriculum design, implementation, and s\.enes of social 1nteract1on
in the c]assroom ) ) .

Introduction

In part{al response to the question of the present status of science

for physically 'handicapped students, I offer a description of Project Seefee .

which was "started six‘ Years ago at The Anerican University funded By'the
.NHHam T. Grant Foundation. The program went through a process of develop-
n\ent, starting in 1971 a5 a science teacher training program to nhlich in
'1972 was added curriculum design and research in adapting science materials
for blind and distorbed children. Adapting science materia]s_ for the deaf
‘_w'as added in 1975, as well as a related art program. Mainstreaming thia .
program began in 1976. 1t is presently a program of -1aboratory science and
art used as a vehicle to advance,education for blind and deaf children.
The project |s a smaH', mainstreamed, multidisciplinary program for handi-
capped children which conbines the 1nextricable e1ements of teacher tra1n1ng
with emphasis on content and cofrmunicamon, curr1culum des1gn and implementa-
tion. These are essent1a1 elements to the success of any program for the
“handicapped - and for all chﬂdren. The interdependence. of these elements,
. [ am sure, is recognized by edocators. however, 1t 15 neglected and exists
as fragments of the whole whi.ch“need pulling together. i

{

ai
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chﬂdren of the Horace Mann Elementary School 1nxwash1ngton D

The present project consists of a total \pbp\ulation of 200 ordinary

¢ 8 d,
\ I

deaf and - disturbed pupﬂs are bused into the schoo] ‘our\afternoons a week

‘;from nearby Schoo'( d1str1cts for mainstreamed laboratory sc1emce and at't

'classes in grades K1ndergarten to 6. The. handicapped chﬂdren work sioe .

by side with the ordinary elementary schoo} children. (Fﬂm)

Science and Art Curriculum .

The curricylum consists of adapted sc1ence experiments and related ‘art

experfences ‘Nh_1ch are based on the major science curricula being used.today

. 1n elementary schools nationally and internationally. ,(Slddes)

As a result of my participation in the developrren‘c of ‘science programs
for elementary schools, I have had the opportun1ty for many years to make

contributions to and make comprehensive reviews of many of the majory

“science curricula being used today in elementary schools, in schools for

blénd children, for deaf children,. and disturbed children, It is from
these programs with the cooperation of Dr. Herbert Thier of Projects SAVI

and ASHB, and varfous faculties from schoo]s for the deaf that I have

“adapted science and art exper'lences making Project Seefee a program appro-

priate to the needs of hearing 1mpa1red and visually impaifed students.
The hearing and sighted chﬂdren“ receive reciprocal benefito from the ex-
perience - ‘academicaﬂy, soc1al]y and ép1r1tual1y. (SHdef - scenes fn
the-classroom.) ’ ' B

We have designed, adapted; 1mplemented and tested approximately 150

science Tessons with matching art Iessons from the following:’

s
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§jo1ogica1 Sciences . . S energy transfer
F— Y : : water wheels

organisms = - . ' = : : < energy chain concept - .
life cycles . R - Archimedes principle oo : ) : -
ecosystems .. - : Cd L heart sounds and pulse ; : ' ' s
: : ) : - o - properties of 1ight: refraction, absorption, reflection
hxsica] Sc1ence ‘ ) - R properties of sound: vibrations, Frequency, p1tch
R - T ‘ . effects of string tension
- material objects i . o effects of change in length of str1ng
. experimenting with common objects . © the resonator
. gases . , B K . the bridge
. ' . . . - emedia-for carrying sound
Interactions and Systems . : ' i periodic motion S
R R g . L . propagation of sound waves
/ “1q:ent1ng; :he 1nt::act1on concept . ) o ’ . m$g1um through which sound propagates
. evidence of interaction Co . vibration.of ‘the qong
"1n:entiqg"t§he ?ystems concept . ' . properties-of iir' -welghts and elasticity
Systems in the classroom ' - . ' : * structure of the ear.as an organ
+ gathering evidence through various senses o - ] : "+ frequency Timits of the ear ;g
exploring pulleys . ‘ : coupling the vibrating string to a resonating box
Eomparing pulley systems o - _ vibration, from the stFing to the body of the violin
inventing" 1nteraction-at-a- distance ; ] . " ‘dampening the :resonator
_magnetic Interaction ; - vibrating column of air as origin of nusical tone
electric circuit puzzles L ] ; : . thermodynamics - experimeots to measure directly the mechanical

P, ! . . - equ1va1ent of heat
5 Subsystems and Variables : s : : .

. (Stides)
- solutions and;mixtures
» objects that can close a circuit ‘
separating a powdered mixture . - . eacher Training
“invent1ng“ the subsystems concept ; '
“inventing". the solutions concept - filtering crystals . . © ¢ Our training program addresses ftself to the new 1mage the elementary
separating mixtures ' . : .
properties of freon aad water . schoo] teacher must take on in the "rea] world” of the educator of ch11dren

. whirly bird variables - controlling variables
. o 2 “-today. The teacher must get an appreciation of science as a powerful tool
Energy Sources i

° of comunication with"children and anong children, of science as a'meané
temperatures of water and ice systems

"{nventing" histograms : ‘ ; : : for development of self-esteem, of.science as a way of the ch11d's"re1af1ng;
"{nventing" energy sources and receivers : . .
* transferring energy . . : L ) ' “understanding, 1ving in one's environment,‘of science as a means of com~
Experiments on these topics were developed for gifted youngsters en- ' pensat1ng for a sensual lack, of sc1ence as a'means of mak1ng 3 handicapped
rolled. in the Enrichment Science Laboratory at The American Universitx v . - child feel "complete". The teacher must be sensitized to the different-

- ‘ . needs of the handicapped children in general, and as they relate to the .

Tearning of science through the oxoerient1a1 approach. Io dccomplish this
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'goa'i the pre- service program ﬁor our future teachers is content-oriented
(1) An interdiscipiinary 'Iahoratory course enve‘Ioping chem!stry,
* physics, and hioiogy is the base of the training. ‘The teacher must "live" -
‘ .the experdence of the evperielntial approach, the scientific nethod of problem
“solving, to ieam.the vocabulary that ailows understanding of scientific-con-
- vcepts and,. above 211, experience the excitement ot discovering and under-
standing the concepts of science - to be able to effectiveiy comnunicate
\ with the handicapped child. through science,
E It is absolutely essential that- teacher training with ernphasis on
sclence content must go hand in hand. uith-iearning skills of communicating
. _ fwith‘ the handi capped ¢hild through subject matter. In order\f.o.r»the teacher :
to ‘be able to deal wi.th probiems.of corrmunication with the handicapped. child .'
he/she mist be icnowiedg'eable in the philosophy of and science content in-
- voied in the experientia'i Taboratory approach. This s extremeiy -
~.‘portant since’ our experience Shows that the approach provides a successful
‘ means for dealing with problems of-all-levels of communicat ion that aimost
‘all handicapped children have. I
The-program prepares teachers to guarantee the handicapped child im-
. proved science education which s essentiai a5 a foundation for upper Tevel
srience education and career preparation ‘

* The teacher learns to adapt iahorctory materiais (shdes) 1n accordance o :

- with the sensory channel preference of each child.
does 50 by actual experience uith the child - always testing, revising,

o and adding better ways of comunicating to ali the children - being con-
) ‘stantly aware of learning content, learning rates, and iearning styles.

. (Slides)’ Our teachers iearn Braille and sign language. (SHdes)

. S W

. training curriculum,

. {2} ur teachers take part in seminars once every three ueeks \vith

_ psychologists, specialists in working with blind, deaf and disturbed
’ children C.

L)

13) Lessons in Brai]ie sign Tanguage (totai comunication), and

:

" Que speech are given once a week.

8 Research‘ teams work uith- research directors and graduate
students\in_designing and.mal.(ing studies ot: evaluation of the program.
{See references'.’-)“ .

'(5)'.. Practicum in teaching, science to ordinary chiidren'.

‘ Pract,icum 1n teaching science to hiind‘ children.

Practieun in teaching sclence to deaf children.

» I3 "
~{6) Laboratary sessions in performing elementary school science ex~

periments, Learning use of adapted material_s. Discussinn and practice

of teaching strategies. '

“The following page 52 Flow ch t' sumlyry of the pre-service

","'y .

)
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: AOVANCING EOUCATEON' FOR THE BLIND, DEAF, AND EMOTIONALLY DISTURBED, .
| " THROUGH. LABORATORY SCIENCE/ART- ORIENTED PROGRAMS

Q R -

+ Research

I should ke to briefly mention sone results of the most re'ce'nt re-

. Required Basfc Background for teachers
Sclence as vehlcle
*Lacture-Discusslon: Chemistry, Physlcs, Blology, Math . program, - . ) R e

- %Laboratory Experiments~Discovery Projects: Chemlstry, thslcs, Blology, Math C . . : , A
'Laboratory Actlvlfies -Experiments: Elementary School Sclence Programs Three foms of evidence suggest the advantages of the mainstream situa'-’.

SAPA £S5, SCIS, COPES, OTHERS. '

T - . : — tion, (1) Results of cognitive tests show no difference in gains between

search pertinent to mainstreaming-deaf children in science classes in our

Practicum for teachers, Implemgntation of e ] resource students and mainstream students. (2) Results of observation of
currleula at Horace Mann Elementary School ' , )

! 3
as malnstream. Handicapped chlidren from: : the performance of resodrce and mainstream students indicate that in both
Lowdan, Montgomery, Falrfax and -Prince Co

Georges County and Washlngton D.C.)

Adapting Laboratory Science/Art Materials Design, TasTiNng
for BIind Currlcula (Coop A.U, Physles' Development,

situations students can engage in interactive learning experiences although ‘

in the resource setting there are more opportunities for discussion and

reporting of results verbally, whereas in the mainstream situation there

Dept 2nd Lawrence Hall of Sclence.) Implementafian
. Adapting Laborai‘ory Sclence/Art Materials‘

=2t tor Deat Currlcula (COOP A,U.- Physles
' _Department.)

Deslign, Testing
Deve lopment
Implementation

are more opportunities for working with apparatus (3) FResults of the

questionnairas administered to non-| handicapped students ina mainstream

I Curricula Design for Emotionally Disfuroed
Tt —2Y (Coop A.U. School of Education}”

situation indicate that students, in general, were very favorable about the ’

Sclance, Unlversity of Callfornla Sclence
Research Canter, A.U. Psychaloay Dept.) .

{Evaluatlon Research(Lawrence HaII of

Speclal Course far Teachers (Schoo! of Ed. J
Methods In teaching laboratory Science/

.| Art to Deat,BlInd and Enotionally Dlsiurbed

Publlc Schgo! Sltuation
Mainsfreaming Situation’

Private School Situatlor

presence of the handicapped children in their classes and in fact, very

‘frequently pointed out the advantages of having the handicapped children

for their own educational benefit

In addition. only the youngest students

TesT Design X
Admlnlsi’erlng Tosts

" were concerned about the presence of handicapped children, and their con-
lfensrant Teachers ‘

cern-appeared to stem more from their lack of familiarity with handicapped

_‘A. —m ﬁ[_poclalist Consultants

_l,';;: A _...._q Writing Team _ "Hkborator'y Manuals l I
Y ‘ ; DLMa"gazlne Articles - 1

i - : - Would be apeliorated over time.
i . Resource Book for Teachers i Lo .

Y '
o ———>l Conveni’lon Teams-H Sei'i'ing Up for Conventldns 'AAAS NSTA | [

"""“"‘“‘H Filming Crews T Students working with A.U. Dept. of Communlcai’loT

:\——ﬂjhota Essay Teamj%tudents working with AU, Dept. of Communlcatloﬁl B

. Lessons in varioug forms of communication with the
. handicapped child: Braille, Total Communication and: .
Que Speech . ' 165

children than from any sp'écific aspact of the instructional program "Thus,

it is Tikely that the concerns expressed by these second grade children

Clearly, mainstreaming can be effective. In addftion, deaf students

are llkely to feel more positive about themselves vhen they find they can

tearn along with regular peers. It is likely that regular students Wil

be more accepting of handicapped students when they all Tearn together.

.\q . N . . . e )
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l‘any questions require further vesearch including the 1mpact of havfng

"

‘Hadary, Doris E. et al.

handfcapped students in class on the cognitive gafns of regu1ar students and

character1st1cs of teacher training necessary to’ ach1eve 3 successfu] main-

stream class.
IR

. §
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AN v N [ '
\'\ HAINSTREAMING VISUALLY HANDICAPPED IN BIOLOGY .

‘ Dorothy Tombaugh

//

Mains earamg vrsually handrcapped students in bxology presents no

N

ma_|or problems.‘\A few improved techniques which benefit both s‘ghted and_.
"non- nghted a letl. ex\tra consrderatxon on the part of both grou psanda

\
sense of team partr\r:xpatlon\ax-e all that is requrred. There is little need
to ha;.ve added e:tp‘ea:\c for specia] equipment, Most items can’be readily

- produced by students teachers and friends,
. i "

The program discusged in this paper driginated at Euclid Senior High

I ‘ :
Schocl, Euclid, Ohio. '} It has been usec, for.ave¥rage and above average college
It|was continued in the secok ar biology course ft;r

.
o

bound uoplromores.

seniors.

" The objectives of the RSCS Green Version Biologj(lndedititm) serve as

P

. I"{[basia_'for the program. _Six of thege goals start}«'t\h‘” n ur_\derstanding of i v .

use of student teams provides the handicapped an opportunity to beact‘ive

N\

partners in e.very laboratory investigation. Sighted lab pajtners no»r{na_uy

depend upon cach other, 8o minimal dependence by the blir:r students upon \

others does not require a change of procedure. When ml ogcopes are

shared by two sighted students, it is seldomon a 50-50

\ * not impajred for partners where one continually furnishes verbal or raised

drawings of his observations while the other reports on.interesting items -

N

from his'readi'ng. o L T o
o ' S Preparmg Slides .‘ Lo ‘

Standard prepared slides are often used in brology These are inter-

preted by Bratlle pamtmgs for the blmd A sketch of the mlchScoplC view
is outhned wrth Elmer s glue. More pronounced raxsed lines are made by

pressing atring and rope into the glue to represent cell membranes and wulll. :

.

Further elaboratmn is done by using straws, pleces of tublng, beans peas

and radish seeds to deprct cell mclusxons. ‘These paintmgs are correlated

with the descnptmna and slu-tches in the text and 1aboratary manual.

Dils'seetion. '
'&‘. Some students have prio;r expe rience with q‘issect'mg tclols but only a few .
have tactite sense sufficient to benefit from the dissectioh of earthworms, .
actssors mall probes and forceps are pre[erred to scalpels in the drssectxon '

of frogs and fetal pxgs " There is a5 much excitement in fcehng a beating

'£rogs heart and Cheu.kmﬂ the expansion of the. lungs as there is in seemg

thq phenomena. The animal skull, the human skeleton, the life-size torso '

“model and one's own niuscles serve for the final unit.in anatomy.

ki

Chemic al Formulas and Equations

: To  prepare students 1ackmg the prerequisite chemtstry for the advanced

bxology course, selectec. chapters from a chemistry revxew book were

. Brailled for summer perusal. Organic structural mod\e‘ls are used o study

AL



by counting cells with a microscope. A blind laboratory assistant suggested The tate of diffusion is shown in "¢ senior coarse by weighing at timed

collecting carbon dioxide by displacément of water as in fermentation to intervals Uinembrane tubes coritaining sucrose solutions of varying concentras
indicatc yeast population Graduated cylinders aii gond contamers [or‘ ‘ “ ! ticin. The data is plotted on Braille graph paper to show the equilibrium
collecting the gas, The volume can be read directly by thc sighted students, ‘ ‘curifes. Graphing techniques designéd for the blind are usable for demon-
Tiie noh-sighted lstudent‘s weigh the wﬁie_ r rem;ining to dct'ermli_ne thc’ am_ount | : strition models for the whole class, The'wiie mesh graph u;ea lines of |
of gis lformed;v A praph oi daily ;-e“ading‘s‘ gives A curve indicating 2 poéulation N vatious colors of ribbon, yarn,. string an(i rope, Pegboard using dowel rod

' « ) /
in a closed enivonment, and golf tees to mark poiqts for graphing is another way to use buth viseal -

\

Chlorella and Euglena replace bacteria to teach sterile technique, These ‘ - and tactile derriarcationls. ' .

microorganisms are grown.on minimal media which lacks glucose and beef , ,' , o .

. N . e o Field Trips

extract in order to reduce the possibility of contarination and to eli minate ' ) 3 . s

' : - Field trips offer.enjoyment and learning for all. The Natural History |
| \

pathogeaic opportunists capable of growth o nutzient zgar, - This was first . \
. ‘ ‘ . Miiséum affords a special program on the ecology and beliavior of wild
done 50 blind stadents cauld touch colonies-of Chlorella te determine if R ‘ o ,
‘ ‘ - ‘ anjmals native to this a.r‘ea. Some of their tame young animals are available -,
; 1 .

growlh had occured, 1t 'was-continued:for.all stadents, Warmith from the ) i c . ‘ .
' ' ' ‘ ' : to be held, Fossils and artifacts will be brought out of storage for examina-

Bunsen burner guides the hand in flaming the inbculating loop, Streaking

|
|

i tion\if prior arrangement is made with the staff. A museum voiunteer may

a Petri dish presents no-problems, - Broth cultures are best in wide mouth o ,
‘ i _ act a8 a special guide while the class looks at the extubits,

(lasks, For study with the Gram stain, the blind student prepares and stains o X | .
For an excursion to the zoo, fellow students are gocd guides, A big

slides of microorganisms. The sighted pertne: dezeribes the microscopic | : [
t L ‘ ' ‘ cat, a bear and an elephiant no longer leave a cuddly stuffed animal impression

view and draws it on clay, N ‘ . : S

wher one hears their calle and listens {o their feet touch the concrete, The-

The passage of glucose through 2 membrine is thown by a'color change - ™

‘ petting 2.0 offers an opportunity to become acquainted ,w_ith‘semi-domesticgged
. e e - \

in Tes tape This expurimentwas changed to include other substances , ‘ ‘
animals, The sounds of the multitude in the bird building give an unequalled

- which involve formation of precipitates, The swigszlicy-ic acid test for™ : . _
- g i impression of diversity in the animal kingdom.

-albumin, silver nitrate test for the chloride ion, limewater for carbon dioxide
. Il '
' The field trips on the nature trail at the arboretum and in Metropolitan

. ’ s ° o . “
and Benedicts solution for maltose were among the 2dditions. With more .

b
U

Park are preceeded by classroom use of tapes of common bird calls, Tree '

tests the sighted and non-sighted have a better‘iqven‘;igation.

pen
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" characteristics are noted and leaves collected for use in preparing a dichotomus '

key, The blind students introduced new concepts in clagsification by texture,
~ odor and frequently overlooked details particularly in stems, They.should

| p}oduce a totally new key for plant identi[‘ickation. |

., Genetics |
" The study of genetics beging with an investigation of proh;bility in which
[) '

coing are tosseé for heads and tails, Cal'culation's- can be done algebraically

- or on Punnet squares on Brafll"* lape'r. Fruil flies ave too small for visually

\

‘ ha'ndi_‘:appedutudéntu to discen structural differences. Genetic corn, however,
| iv excellont for expleriménls. (Lreen and albino cora ratios can be-identified

' by *he difference in the exture of their‘le‘aves. Tall-dwa;f plants are easily.
separated a week after germination, ‘The'sve ch%‘;'cterisiiés are available’

in monohybrid and dihybrid crosses. Dried ears of con shﬁwing srooth-

thrunkea alleles can.be counted by touch for use in genetic problems,

i

Blind Student QOriginality
The accomplishments of the blind students in biology are shown best in
the varicty of research projects undertaken, Many experiments are poseible

. with microorganisms: when there are suitable ways to measure growth, Yeast

e '
i

" and algae‘ can be growy with vafidug sugars, media, minerals, vitamins, and
[ 3 - ' ' . :
antibiotics to give suitable variables, The quantity of Chlorella was first
Y . ' ) N . ‘ .:‘
" estimated by growing sufficient quantity to filter, dry and weigh, A more

accurate method is to' measure the density of a broth culture with a B anc
. N

L spectrophotometer, When electronic \mc'.ers reading in sound can be added

.

l

m

-\rj el

to this inatrument they can work unaided, The students prepared all of ‘the
chemicals and media used in these experiments,
The study of plants is a favorite to‘picv. ot only does it provide a wide

range of subjects for research at school, but it leaves a store of useful tech-

niques for gnowing plants in the house or garden, Manual dexterity is edeenf

in a project for which the biiqd tudent did the tomato-potato grafts, - The

sighted partner did the tets for vitamin C content of the plants as his contribution,

Behavior can be studied in animals as small as the meal worm, Tenebrio,

.Among the vertebrates the land tortoise is a favorte subject, Qur tortoises
cooperated by eating a wide varity of foods to establish food preference, Hash

o vafioug hues was fed to them in‘Order to show their color preference, During

environmental studies bells were taped to their shélls 80 they could be located

‘ . -
" a8 they wandered about the greenhouse, The variations in color and texture
of their eggs plus their.smal] size make quail suitable for genatic experiments.'

Gerbils enjoy the-extra:attention atforded during metabolism investigations,

Tape recorders and Braille slates are used to collect research data.

An abacus aids in mathematical computations, F ormal, typed research

reports complete with charts and graphs ace expected at the completion of each

project, When each student has an instrument such s the Optacon to flree.

him to do hig own library reaearc‘h,"he will bé even more independent in biology,

Any hesitancy in showing movies in classes with visually handicapped
students present was quickly dispeiled when it was learned one blind stodent

could operate a projector and give a resume of films seen in junior High.

s a senior laboratory assiatant, Bill helped design and test new techniques

9




to be uaed with blind students in the sophomore class, He was the firot

biind person to enter a Science Fair in this area, The work on this project

t

won a dupetlor rating and an award. His major contribution, though, was

, , LUNCHEON, April & - Science Education, the Handicapped, and Careers
in carrylng the message BLIND STUDENTS CAN SUCCEED INBIOLOGY ~ + \ . ‘ \

- % WONLEE Maynert Kennedy, Blological Sciences Curriculm Study, discussed

", the BSCS modeL progran for hahdicépped Elementary students. A

written message of support whlch 1 reprinted on the*following

BIBLIOGRAPHY | [ :
h : page, vas delivered to the conference from Senator Murtel Humphrey v

Bauman, J. A, Jri and D, Zollman "Physics Labs {or the Blind."
The Physics Teacher, September 1977 Pp. 339-342.

Blologxcal Sciences Cumculum Study ngh School Biolo ogy BSCS
. ‘Green Version First and Second Editions, Chicago: Rand McNally
. wd Company, 1963 and 1967,

‘ Bunner, W, R and R, T. Bunner, "What About Your Visually Defective 3
Stdents?" The American Biology Teacher, February, 1968, Pp. 108109, ' o

1_""' " . * " Hiemens, P. C. and E. Pieilfer. "A General Chemistry Experimeht for . \
L - the Blind," Journal of Chemical Education, April, 1972. Pp, 263-265, - ' \
Tombaugh, D, "Laboratoty Techniqués for the Blind", The American .. o ' \ N ‘

Biology Teacher, May, 1972.

Tombaugh D. Biology for the Blind. Euclid, Ohio: Euelid Board 01
Education, 1973,

| Filmstrip. L o |

. Tombaugh, . "Blology Laboratory Technlques for Blind Students", C ' '
. i Filmed at.Sucl{d Senior High School, Euclid, Ohio.
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SUMMARY - Mary Budd Rowe - ‘ : ‘ L

o A summary of -the confe;énce aslpresentéd by Mary Budd Rowe s out-

‘ "m'iﬁ": ol R lined by the following notes and flowchart.
TID ITTVOM, LIS . ' ' . '
. LY MEE, KATAR 8, 0, - . o . ‘ .
Syoresito i il ’Mmlch ,‘Blafez ,S)e'aa{e o » - Darly Exposure to Science ' . : : t
MNEL WNCY, L, . | r—— o o : . .
o e, e i o - soence as 2 powerful 1nstrument |
f" + for assisting youngsters to beq;n the process of under-

* March 27, 1978 for developing linguage and self-confidence

|
|
! standing the world outside themselves _
- home delxvery
-~ elencntary school
Dr, Helenmarie Hofman . : '
National Science Teachers Association ‘ Handicapped Students in Reqular (1 - oo
1742 Connecticut Avene, V. V. ‘ ‘ e in Begular Classroms : |
Washington, D, C. 20009

-~ diversity of stimuli

Dear D, Hofman: - oal-setting
I regret.that I.am unable to be with you today,

but I an pleased to note that the conference on .

Science Edication for Handicapped Students is centering

its attention on increasing the participation of

handicapped {ndividuals in sclence related caveers.

As you knov, the problems of the handicapped

and how they are resolved have been issues of great

concern to me, This is a subject in which [ have

a deep interest both publicly and privately,

-- nultisensory input adapted for various kinds of modalities

handicapped; for exanple, soc“o economlcally disadvantaged
also nereflt

Agprqpriatenesa of Assessment Techniques: Testing

, . |
" inprovement of science education for everybody, not just " '
!

. tine 25 a variable

" * Tor.too long, the special career néeds of the ‘
handicapped have been given inadequate attention, The mmeMMHMHmummmu._ o
seiences offer.a tremendous opportunity for challenging, ] mmmmmMMMWMMMu‘ :
professional careers for handicapped people. By , ‘ : _ ~ ' o
* bringing together expert participants who will focus " Parents S ‘ : ,

their attention during this conference on these needs,
new worlds of opportunity and achievement will be

-- responsibility
opened' to those who may otherwise never have realized "‘p Yw
th?}r potential, | : - expectations
e ‘ : o . Lo
T look forvard to the results of your meeting o= pareeptions L : : v i

*" with great intevest and hope,

. : -~ xgosuze to toys; museuns, et
Sincerely, : l '

| L Career C Counsel oyngeling
s ),tvbul//‘#“" /“"‘: ' N

- S educatlon of: counselors
Murlel Humphrey S . ‘ S Ve

m ';I:";5" changin hei;‘expéctatlons for the phy51ca11y handlnapped‘

n

S Ay . o Y

. S R o | ‘
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- early access to science and mathematics to be able to enter
science as a career

- equal aceess toghuman and physical resources or a school
Peer Fducation |
;-.‘soclal.educatlon
attitudes

valies . - S

- misconceprions‘and.misunderstandings
Socialization |
- introverern of science-oriented people in general‘
coupled with the rsolatron forced upon the handrcapped
- 1n‘eractron - development of respect
ourlds through shared experrences
Role Models | |
- someone to 1dentrfy wrth :
someone who believes rt relevant and appropriate that th:'

' ‘ student pursue a scrence career

an rmparred person learns about other 1mpa1red persons
who have succeeded

Students
|

" lead to discoveries about testing for all students

&gy vait time research

development of expectatlons attitudes about careers rn
sc1ence . .

each type of inpairment requires special adjustnents
: socral psychologrcal

safety factors in the laboratory

v
v

Science as 3 Language Development Tool

research into assessment techniques for impaired students canl'

must deal with, large amounts of enérgy, persistence,‘frustratlon'

Retentron

- gettrng the handrcapped to stay in regular prograng once they e
there . . '

t
\

== " nieed support systens
peer support
support from non= handrcapped persons
,eg”wmmmmnm@mawmmnao
Employer Bducation o
- interagency cooperation
- 'cross-dlscipllne |

- cross-peoples . . . . .

L

A Recaprtuletro '

Thrs i5 a very conplex system regurrrng cooperatron from teachers,
parents, handicapped, counselors, non-handrcapped, government, private
orgenrzatrons, potentrsl employers, researchers, planners, ete.

- strong posrtlve long galns in language nay be made through scrence a

'

e need to put together-feelrngs and ideas, knowledge and attitides,

~ Gwen Frostic's lovely, poetry gives us a message that's relevants

The Lines of the wind blows sand on the dues
- = - of the snow as it falls in beautiful drifts
" . the lines of the clouds

; - inthe sky above = = = = «

" and the water that washes upan the'sandsr=‘- -

forever and evér rhese Jines repeat = = « - - -

m,

. nluaus and alwags ‘ \

each one is unrgne W

]



\\ a ' ' !
"So I'n part of the repeat, but I'n also unique. | | . o .
- Dry ledves rise in a gust - \ ' : d
S - : A :
* =« - tiny birds in little Flocks - - - \\ : ‘
‘ o : \\' ‘ Pegry Tutors ,
‘ qulls soar - « - = - o \ N L 108 STTUATION Eaployer Education
‘ Insects siarm - < --" \ Career Counseling 1
- ”. . ' . \\ .
seeds whirl-and sail - = - \ Faculty Expectations
milljons o{ times the f‘gr.mation repeats e \ ‘irr;e . .
' | RN ‘ : "\ = ‘
each time - - - <"each thing | an i
. T | Co Junior Colleie‘
‘ b . " v Toward Sejence .
”“Wb“-"“” fsunlque oo v S hit{cudes -FatL\Control !
- \ \Mreferences Co
Gwen Frostic , ! \MBTI \ ER
Poen framl"wing‘aor.ne"- ‘ ) \ - Bealt L TN : o,
) \ " Sex/Race [ dptitudes - ""‘Alterna\tive ’ |
Testing . Knowledge [™~Twellngs - Futurés

"It § thls paradox that ve're trylng to cope with - the

‘ ' \ \T ipe. Tnpar'tf ~Expectat{ons ‘ t
Battern and the uniqueness. What the reseatch does is Labsflyseuns__ - —eenem Cateer Coungeling
tell us about the pattern, What teachers have todods. . . . Projects . g !
express the pattern ind1v1dually that's the umqueness. .\ HATH Rolc Hodele | |
- ML the stars on'a clear, still night and all the leaves Ise of Resourees 1 1S ' L
“on & single trée, the many ideas that one may have, over \ ' " SCIENCE [N ‘ : ! ,
_ and over. the_basm_concept..repeats.Jet_aacn_sra:..ea“h - T : St Syt ~
leaf, each idea is unique." o ‘eathm\f\ ' e
o a - Knowlcdge/Expectations i b Attitudesz~ldentify ‘
.o : ‘ UK JUNIOR/SENTOR f——Pogtsne—talues .} with
\ . . . \ [ .
e I Couns!elurs/ HIGH SCHOOL | Hobbies ) .
' ' o Expactat fons {
e r e ‘
\ Expectations .~ -,
a ‘ Ariotitles . 0
. ' \ Parentsg—Attitudes Y o r\ )
‘ | ' L agources - o
